Google 



This is a digital copy of a book that was preserved for generations on library shelves before it was carefully scanned by Google as part of a project 

to make the world's books discoverable online. 

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subject 

to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books 

are our gateways to the past, representing a wealth of history, culture and knowledge that's often difficult to discover. 

Marks, notations and other maiginalia present in the original volume will appear in this file - a reminder of this book's long journey from the 

publisher to a library and finally to you. 

Usage guidelines 

Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belong to the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing tliis resource, we liave taken steps to 
prevent abuse by commercial parties, including placing technical restrictions on automated querying. 
We also ask that you: 

+ Make non-commercial use of the files We designed Google Book Search for use by individuals, and we request that you use these files for 
personal, non-commercial purposes. 

+ Refrain fivm automated querying Do not send automated queries of any sort to Google's system: If you are conducting research on machine 
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the 
use of public domain materials for these purposes and may be able to help. 

+ Maintain attributionTht GoogXt "watermark" you see on each file is essential for in forming people about this project and helping them find 
additional materials through Google Book Search. Please do not remove it. 

+ Keep it legal Whatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just 
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other 
countries. Whether a book is still in copyright varies from country to country, and we can't offer guidance on whether any specific use of 
any specific book is allowed. Please do not assume that a book's appearance in Google Book Search means it can be used in any manner 
anywhere in the world. Copyright infringement liabili^ can be quite severe. 

About Google Book Search 

Google's mission is to organize the world's information and to make it universally accessible and useful. Google Book Search helps readers 
discover the world's books while helping authors and publishers reach new audiences. You can search through the full text of this book on the web 

at |http: //books .google .com/I 




\51 




|S-7 



SECOND GEOLOGICAL SURVEY OF PENNSYLVANIA: 

REPORT OF PROGRESS IN" 1879. 

YY. 



"^17 / 2 . 



THE GEOLOGY OF 



Claeiqn County. 



BY 



H. MARTYN CHANCE. 



WITH 

A COLORKD aBOIiOaiCAL MAP OP OliABION COUNTY, 

A MAP OP THE ANTICLINAIiS, AND OIIr-BELT, 

A CONTOURED MAP OP THE OLD BIYEB CHANNEIi AT PABKEB, 

POUR PAGE PLATES, 
AND 83 liOCAIi SECTIONS FIGURED IN THE TEXT. 



HARRISBURG: 

PUBLISHED BY THE BOABD OF GOMMI8SIONEBS 
FOR THS SECOND GEOLOGICAL BURYET. 

1880. 



Entered, tor the Commonwealth of Pennsylvania, in the year 1880, aooording 

to acts of Congress, 

By WILLIAM A. INOHAM, 

Secretary of the Board of Commissioners of Geological Survey, 

In the offioe of the Librarian of Congress, at 

Washington, D. G. 



Electrotyped and printed bj 
LANE 8. HART, 8totc PHnter, 
HarrlsbnrK, Pa. 



BOARD OF COMMISSIONERS. 



His Excellency, HENRY M. HOYT, Governor, 

and ex-oficio President of the Board, Ilarrisburg. 

Arid Pardee, - - - Hazleton. 

William A. Ingham, - Philadelphia. 

Henry S. Eckert, Reading. 

Henry McCormick, Harrisburg. 

James Macfarlane, Towanda. 

John B. Pearse, Philadelphia. 

Joseph Willcox, Philadelphia. 

Hon. Daniel J. Morrell, ----- - Johnstown. 

Henry W. Oliver, Pittsburgh. 

Samuel Q. Brown, Pleasantville. 



SECRETARY OF THE BOARD. 
William A. Ingham, Philadelphia. 

STATE GEOLOGIST. 
Peter Lesley, Philadelphia. 



1880. 
ASSISTANT GEOLOGISTS. 

Pbbsifor Frazer, Jr.— Geologist in charge of the Survey of Adams, York, 
Lancaster and Chester counties. 

AMBROSE E. Lehman— Topographical Assistant, for mapping the South 
Mountain. 

Frederick Prime, Jr. — Geologist in charge of the Survey of Northampton, 
Lehigh, and Berks counties. 

E. V. d'In viLLiERS — Topographical Assistant, for mapping the Easton-Read- 
ing range. 

Franklin Platt — Geologist in charge of the Survey of the coal fields of 
Tioga, Bradford, Potter, Lycoming, and Sullivan counties. 

W. G. Platt — Geologist in charge of the Survey of Armstrong and Jefferson 
counties. 

R. H. Sanders — Topographical Assistant in Dauphin, Lebanon and Berks 
counties. 

I. C. WHiTB-^Geologist in charge of the Survey of Crawford and Erie ooun. 
ties. 

J. F. Carll — Geologist in charge of the Survey of the Oil Regions. 

H. M. Chance — Creologist in charge of the Survey of Clinton and Clarion 
counties. 

C. A. AsHBURNER — G^cologist in chargpe of the Survey of McKean, Elk, Came- 
ron and Forest counties. 

A. W. Sheafbr — Assistant in McKean county, Ac 

F. A. Genth — Mineralogist and Chemist at Philadelphia. 
F. A. Genth, Jr — Aid in the Laboratory. 

A. S. McCreath — Chemist, in charge of the Laboratory of the Survey, 223 

Market street, Harrisburg. 
John M. Stinson — Aid in the Laboratory. 

C. E. Hall— Geologist in charge of the Survey of Delaware county, and 

Palaeontologist in charge of the Museum. 
N. A. Stockton— Aid in the Museum. 
M. G. Carraher— Aid in the Museum. 
Charles Allen— Assistant in locating outcrops in Delaware county, and 

for Records of Railroad and other Levels, Harrisburg. 
H. C. Lewis— Volunteer geologist for the survey of the gravel deposits of 

south-eastern Pennsylvania. 
Leo Lesquereux— Fossil Botanist, Columbus, Ohio. 

E. B. Harden — Topographer in charge of Oflace Work, <tc. 1008 Clinton street, 
Philadelphia. 

O. B. Harden— Assistant in preparing illustrations. 

F. W. Form AN— Clerk in charge of the Pul51icationsof the Survey, 223 Market 
street, Harrisburg. 



Philadelphia, March 30^ 1880. 

To Ms Exdellency Oovernor Henry M. Hoyt, Chairman 
of the Board of Commissioners of the Second Oeological 
Survey of Pennsylvania : 

Sir : I have great pleasure in transmitting the excellent 
report of Mr. H. Martyn Chance, on the geology of Clarion 
county. 

This is virtually a continuation towards the east of his 
survey of Northern Butler recently published by the Board ; 
as that was a continuation northeastward of his previous 
surveys along the Beaver river and Slippery Rock creek. 

It is well to state, that the continuous surveys of Prof. 
White in Greene*, Washington*, Allegheny, Beaver, South- 
em Butler, Lawrence, Mercer, Crawford and Erie, — of Mr. 
Chance in Beaver, Lawrence, Northern Butler, Venangof, 
Clarion and Fores tf; — of Mr. Carll in Mercer, Crawford, 
Warren, Venango, McKean, Clarion, Forest, Armstrong and 
Butler, along the oil belts, and across the line into New 
York ; — of Mr. W. G. Piatt in Armstrong, Southern Jef- 
ferson, Indiana, Cambria X and Somerset X ; — of Mr. Frank- 
lin Piatt in Jefferson and Clearfield ; — and of Mr. Ash- 
burner in Forest, Elk, Cameron and McKean — overlapping 
each other, as these surveys have done, and executed, as 
they have been, by these geologists, concurrently in com- 
plete harmony of sentiment, and in familiar intercourse 
with one another, they establish on the soundest basis the 
whole geology of western Pennsylvania. 

Disciplined by five years of uninterrupted field and office- 
work, in surveying the Coal measures and underlying for- 

« While assisting Prof. Stevenson. 

t While assisting Mr. Carll. 

X While assisting Mr. Franklin Piatt. 

(V W.) 



Vi W. REPORT OF PROGRESS. H. M. CHANCE. 

mations, over an immense area, with a zeal which never 
flagged, and on methods approved by varied experience, 
slowly and carefully applied, and richly illustrate by maps 
and measured sections, aided by thousands of deep bor- 
ings — these gentlemen have deserved well of the Common- 
wealth, and the fruits of their arduous labors (more ardu- 
ous than can ever be appreciated) will remain as a legacy 
from the Legislature to successive generations of the citi- 
zens of Pennsylvania. 

Reports of all of the above named surveys have now been 
published except those of Armstrong ; Erie and Crawford ; 
Warren and Venango; Forest, Elk and Cameron; and 
McKean ; and the manuscripts of these reports are nearly 
ready for the press. 

As the reports of Tioga and Bradford have been pub- 
lished, and those of Potter, Lycoming and Sullivan are 
printed and ready for binding; as Mr. Chance's report on 
Clinton will be ready to go to press in May ; and as most of 
Centre and all of Blair* has been surveyed, — there only re- 
mains a close revision for a second report of the geology of 
Jefferson and Clearfield countiesf to complete the strictly 
geological description of the Bituminous coal fields of 
Pennsylvania ; that is, of all Western Pennsylvania, and 
of Northern Pennsylvania as far east as the North Branch 
of the Susquehanna. 

Meantime the final report of Mr. Carll on the geology of 
the Oil region is going through the press, and an additional 
volume of oil-well records is preparing. 

As a large part of the force of the survey must be applied 
this year to the second survey of the Anthracite region, and 
as the mapping of the South Mountains north of Gettysburg, 
and east of Reading must be carried forward, as well as 
the survey of Chester and Berks counties, it may become 
necessary to postpone to 1881 the surveys of Fulton, Bed- 
ford, the Franklin county valley, the Broad top and other 

♦The report of this county is nearly ready for the press; its ooal was re- 
ported with Cambria county. 

fThis will be in the coming season of 1880 by Mr. W. G. Piatt, who has al- 
ready revised Southern Jefferson. 
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portions of Huntingdon, Union and Snyder, Northumber- 
land, Montour, Susquehanna, Wayne and Pike, and such 
portions of Luzerne, Lackawanna, Monroe, and other coun- 
ties as lie outside the Anthracite coal fields — subject to the 
decision of the Board. 
I remain, sir, 

With great respect. 

Your obedient servant, 

'J. P. LESLEY. 



907 Walnut Street, 
Philadelphia, January W^ 1880. 

Prof. J. P. Lesley, Slate Geologist: 

Dear Sir : In submitting this report on the geology of 
Clarion county, surveyed in 1879, I invite your attention 
to the map and description of the very curious and inter- 
esting ancient water channel at Parker, included in Chap- 
ter Second. 

If I have not misinterpreted the topographical and geo- 
logical features of the locality it seems certain that the Al- 
legheny river valley, and its tributary gorges, have been 
deepened at least 250 feet since the Glacial period ; that 
this erosion could not have been effected by the northern 
glacier, or a prong of the same ; and that a long period of 
time must be assigned to the operation through the agency 
of river water. 

At an assumed rate of one tenth of an inch per annum 
(for the whole valley section) the erosion would demand 
30,000 years ; at an assumed rate of one fiftieth of an inch 
per annum, 150,000 years. 

An additional period of time, for the calculation of which 
we have no data, was occupied by the refilling of the present 
river valley with the 50 feet of detrital matter over which 
the river now flows. 

As Prof. Joseph LeConte has so clearly shown, in a re- 
cent article in the American Journal of Science and Art, 
both the rate of excavation and the rate of refilling de- 
pended on the amount of scouring matter held in suspension 
by the flood. 

Both excavation and refilling are parts of one process. 
When river water is underloaded with suspended sand, it 
excavates ; when overloaded^ it deposits part of its load 

( ix vv. ) 
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and refills its channel. The latter part of the process must 
always be more rapid than the former. 

But, the greater the quantity of water passing down a 
valley the less will be its relative load of suspended cut- 
ting material, and the slower must be the rate of erosion. 
Consequently, the doctrine of a ''pluvial era" fails just here 
to explain what its advocates wish it to explain ; for the 
maximum of erosion is reached, not when the maximum of 
flood descends the channel, but when the flood carries for- 
ward all it can hold in suspension without dropping any. 

In the case of the Allegheny river valley this maximum 
may have been reached more than once since the retreat of 
the ice. That the water was overloaded at first may be 
taken for granted. When the equilibrium of maximum 
erosion was established, the valley-cutting began, and con- 
tinued (at accellerated rate) to the depth of the old valley 
bed of the Clarion. Then followed a time of overloaded 
flood, and refilling of that old valley. A subsequent de- 
cline in the quantity of suspended matter permitted erosion 
to be recommenced, and continued (with accelerating rate) 
until the present Allegheny valley rock bed was reached. 
Then followed a time of overloaded flood, and the 50 feet 
of detritus was deposited, over the surface of which the 
present Allegheny river flows. 



My thanks are due to the citizens of Clarion county for 
courtesies during the survey, and for valuable information : 
to Mr. Benjamin Newton C. E. of Foxburg ; Captain Brinker 
of Fairmount ; Major W. C. Mobley of Parker ; Mr. Wil- 
liam L. Fox of Foxburg ; Dr. Towler and Colonel Hunt of 
Marienville; Mr. John Haggerty M. E. of Brady's Bend; 
B. J. Reid, Esq. of Clarion ; Colonel Lyons of Sligo ; and 
others. 

I remain, dear sir, 

Very respectfully, 

Your obedient servant, 

H. MARTYN CHANCE. 
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CLARION COUNTY. 



Chapter I. 



Area; population; railroads ; soil and surface rocks. 

§ 1. Lying east of the Allegheny river, its southern 
boundary but six miles north from an east and west line 
drawn through the middle of the State, Clarion county may 
be said to occupy a central position in Western Pennsylva- 
nia. 

It was created a separate county by act of March 11th, 
1839, from parts of Venango and Armstrong counties, which 
were then in juxtaposition along the Clarion river or Stump 
creek as it was originally called. 

The shape of the county is nearly square but its bound- 
aries are very irregular, as may be seen from the following 
short description : — 

§ 2. Boundaries, — Beginning at a point about. one-half 
mile east from the northeast corner of tract No. 3323 in 
Farmington township thence southwardly, — ^parallel to the 
old tract surveys, — to Red Bank creek ; thence down Red 
Bank creek to its junction with the Allegheny river ; thence 
up the Allegheny river to the mouth of Ritchie run, thence 
along Ritchie run about one and a half miles, thence in an 
irregular broken line to the southwest comer of tract No. 

( I VV. ) 
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2498 in Ashland township, thence northwardly to the north- 
west comer of tract No. 2526, chence east to the northeast 
comer of tract No. 2o25, thence north the width of one 
tract, thence east to the northeast corner of tract No. 2538, 
thence north to the northwest corner of tract No. 2803, 
thence east to the southwest comer of tract No. 2819, thence 
north to the northwest comer of tract No. 2829, thence east 
to the northeast comer of tract No. 2832, thence south to 
the northwest corner of tract No. 3674, thence east to the 
starting i)oint. 

§ 3. In the original Act of Incorporation the northwestern 
boundary was defined as a straight line from Farmington 
township southwestwardly to Ritchie run. This line run- 
ning diagonally across the old tract surveys, was found to 
be troublesome on account of the difficulty of locating ex- 
actly its intersection with the established farm lines, and 
it was subsequently replaced by the present irregular line. 

§ 4. Area, — The average length of the county is twenty- 
five miles and its breadth twenty-four miles. With the 
material in hand it is impossible to calculate its exact area, 
but it can be approximately estimated at about five hun- 
dred and ninety -five square miles. 

§ 6. It is divided into twenty-two townshii)s arranged in 
an irregular order thus : 

Farmington. 
Washington. 
Ashland. Knox. 

Elk. 

Highland. 
Salem. 

Beaver. Paint. 

MiU Creek. 
Richland. 

Clarion 
Pfney. Limestone. 

Monroe. 
Licking. 
Perry. 

Toby. Porter. Red Bank. 

Madison. 
Brady. 

§6. Populdlixm. — The i)opulation of this county has in- 
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creased by peculiar spasmodic growths, very different from 
the steady augmentation that generally accompanies agri- 
cultural settlement. 

The first settlement was made in 1801 or 1802, and from 
this time up to 1836 the population steadily increased until 
it reached about 10,000. In 1840 it was estimated at over 
16,000, and in 1860 at 23,565 ; while in 1860 it was not quite 
25,000, and in 1870 the census showed 26,537. In 1877 it 
was probably at least 38,000. 

§ 7. An analysis of these figures develoi)es several i)oint3 
of interest to the geologist, as they can be made to show 
very strikingly the influence of the natural resources of the 
country upon its growth and settlement. 

Tabulating the above dates and figures thus : 



Date. 


Population. 


Increase. 


Years. 


Gain per year. 


1801, . . . 
1885, . . . 
1850, . . . 
1870, . . . 
1877, . . . 



10,000 
28,565 
26,587 
88,000 


10,000 

18,565 

2,972 

ll,46e 


84 

15 

20 

7 


294 

904 

148 

1,687 



It becomes at once evident that the very large gain pel* year 
from 1835 to 1850, and from 1870 to 1877, must have been 
due to some other agency than that of hona fide agricul- 
tural settlement. If a further analysis of the gain per year 
be made by assuming that from 1835 to 1850 the increase 
from agricultural settlement was equal to that from 1801 to 
1835, and that from 1850 to 1870, this gain was but 148 per 
year, the table then stands thus : 

Period. Agricultural Oain. Iron and Oil, Total Gain, 

1801-1886; 294 -f =294 

1885-1860; 294 +610 =904 

1850-1870? 148 -f =148 

1870-1877; 148 -f 1,489 =1,687 

Showing a gain, aside from that of the farming community, 
from 1835 to 1850, of 610 per year ; and from 1870 to 1877, of 
1,489 per year. The rapid growth from 1835 to 1850 is plain- 
ly attributable to the iron and lumber manufactures ; while 
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that of 1870-77 has been entirely due to the rapid develop- 
ment of the oil territory. 

§ 8. Between 1835 and 1860 about thirty charcoal fur- 
naces were built and put in operation within the limits of 
the county. Each of these required an average of 130 
men, besides attracting to the spot store-keepers, millers, 
hotel landlords, and artisans from many different trades. 
Assuming that twenty-five of these furnaces were in blast, 
with their full quota of employees, the total number thus 
supported would be 130X25=3,250 male adults. These 
3,250 men probably represented a total population (includ- 
ing women and children) of about 9,000. The increase 
thus calculated, taking place gradually in the fifteen years, 
if averaged throughout that period, shows a gain of 600 per 
year, which agrees very well with the figure's of the above 
table. 

The total extinction of the charcoal iron industry in this 
county occurred between 1850 and 1870, and large numbers 
of those employed at the furnaces and mines sought em- 
ployment elsewhere. This exodus was counterbalanced by 
an influx of lumbermen ; otherwise an actual decrease in 
the total population would have occurred during that 
period. Then, in 1870, when the lumber business was 
waning, and the population threatened with a sudden and 
lasting decrease, came the discovery of the oil territory, 
immediately followed by a large influx of speculators, 
merchants, laborers, drillers, and artisans. This sudden 
rise reached its zenith in the fall of 1877, and since then 
there has been a steady decrease, caused by the exhaustion 
of much of the best territory, and the alluring prospects 
presented by the Bradford oil district. The present popu- 
lation [January 1, 1880] is probably less than 30,000. 

§ 9. Railroads,— The county is well supplied with rail- 
roads, containing at present within its limits more than 
ninety miles of operated road. 

The Allegheny Valley railroad, running from Pittsburgh 
to Oil City, runs along the eastern edge of the county from 
Red Bank to Emlenton, and its "Extension," more com- 
monly known as the Low Grade or Bennett's Branch road, 
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running from Red Bank to Driftwood on the Philadelphia 
and Erie railroad, passes up Red Bank creek, keeping on 
the Clarion (north) side of the stream the whole width of 
the county. At Long Bend, two miles west of New Beth- 
lehem, the cars pass through a short tunnel, which lessens 
by several miles the distance to be traveled. The summit, 
at the neck of this loop or bend, is quite low. Its shape 
shows very clearly how such a bend can be cut oflf by the 
undercutting erosion on opposite sides of the loop. In 
Chapter 2 a description is given of two such loops that 
have been cut through and abandoned — one at Parker, and 
one at Callensburg. 

§ 10. The Sligo Branch railroad, now a branch of the Alle- 
gheny Valley railroad, makes a junction with the Low Grade 
road at Lawsonham. This road runs north from Lawson- 
ham to Sligo, passing near Reimersburg. 

§ 11. Two narrow gauge railroads, now both operated 
under one management, have lately been built along the 
line of the oil development. 

The Emlenton and Shippenville railroad, starting from 
the valley of the Allegheny river at Emlenton, climbs the 
steep river hills by a heavy grade up Ritchie run, and runs 
across the country to Clarion, passing near Turkey City, 
Monroeville, Pickwick, Beaver City, Edenburg, Elk City, 
and Shippenville. 

The Foxburg, St. Petersburg and Clarion railroad has its 
terminus at Foxburg. It climbs the river hills by a series 
of switch-backs, and running through St. Petersburg makes 
a function with the former road at Jefferson Furnace. 

§ 12. Soil. — The northern and southern halves of the 
county present very unlike agricultural facilities. In the 
northern townships sandy and often cold clayey soils, of 
the Conglomerate series, cover most of the surface ; but 
where any considerable thickness of the coal measures with 
the Ferriferous limestone is caught in the hilltops, soil of 
much better quality is found. 

Through the greater part of Highland, Parmington, Paint 
and Beaver townships the soil is usually quite poor. 

§ 13. South of the Clarion river there is much excellent 
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farming land, indeed some that may be called really first 
class. The best of this occurs in Red Bank, Porter, lime- 
stone, Monroe, Toby, and Licking townships, and is made 
from the disintegrated shales and friable sandstones of the 
Kittanning and Clarion groups. It is always better where 
the Ferriferous limestone is present, than over those areas 
in which that stratum is wanting. Much very fair soil is 
found in all of the remaining townships south of the Clarion 
river, some of which occurs where the strata of the Free- 
port group occupy the surface. The highlands in Madison, 
Porter and Toby townships are of this character. 

§ 14. The use of lime on most of these soils is attended 
with good results, a fact which the residents of the county 
generally seem to appreciate. In some instances it is applied 
too freely. The Clarion county soils apparently do best on 
frequent hut "moderate applications, being in this respect 
very dissimilar to the soils of Butler county made from the 
same rocks. 

§ 15. Tvmber, — The charcoal iron furnaces used an enor- 
mous amount of timber, and what little they left has been 
nearly exhausted. In Fannington, Highland, Paint, and 
Mill Creek townships some few small tracts of merchant- 
able timber still remain, but these are rapidly being de- 
pleted, so that in a few years, at furthest, the lumbering 
interests of this county will be small. 

§ 16. Surface rocks. — The strata outcropping in Clarion 
county are printed in full face type in the following table, 
which is here introduced to show their position in the Penn- 
sylvania geological column or series of rocks. 

§ 17. By reference to the colored Geological map it will 
be seen that the Coal measures occupy most of the surface 
of the county. The Barren measures are shown by the 
small dark patches in the southern row of townships. 

The Ferriferous limestone^ lyiiig near the base of the 
coal measures, has been represented on the map by a blue 
line. It presents more than four hundred and fifty linear 
miles of outcrop within the county limits. 

The Conglomerate series of sandrocks is indicated by 
the lighter tint. It covers large areas in the northern town- 
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ships, but in the southern townships usually lies low down 
along the side slopes of the valleys. 

XV. Upper Productive Coal measures. 

XIV. Barren measures. 

XIII. Lower Productive Coal measures. 

XII. Conglomerate measures. 

XL Mauch Chunk red shale. 

X. PocoNo (Vespertine) Sandstone. 

IX. Red Catskill. 

I Chemung and Portage. 
Hamilton. 
Comiferous Limestone. 
VII. Oriskany Sandstone. 
VI. Lower Helderburg Limestone. 
V. Clinton Red Shale, 
j Medina 'Sandstone. 
* ( Oneida Conglomerate. 
III. Hudson River Slates. 
II. Lower Silurian Limestone. 
I. Potsdam Sandstone. 

§ 18. The MaucJi ChunJc red shale is a few feet above 
water level at Cooksburg on the Clarion river, and at Pat- 
ton' s station on Red Bank creek ; but the exposures are 
not suflSiciently good to show whether No. JT, the Pocono 
sandstone^ is represented by the strata underlying the red 
shale of XI, but the presuuiptive evidence in favor of this 
view is very strong and in the absence of any antagonistic 
facts it seems safe to conclude that these rocks are a part 
of No. X. 

It is impossible, in the present state of our knowledge, 
to tell how far below water level the various underlying 
formations would be struck in a drill hole ; for we do not 
know the rate at which these rocks thin toward the west 
and northwest. But from the rates of dip throughout the 
oil district, it seems certain that the Corniferous limestone 
lies at least 3,600' below water level ; it may be 5,000 feet 
beneath the surface. At the face of the Allegheny mount- 
ains, where all these rocks are brought up and exposed to 
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view, the Lower Silurian limestone lies 16,400 feet (geo- 
logically) beneath the lowest workable coal bed, but this is 
no exact index to its depth beneath the same coal bed in 
Clarion county. 

§ 19. Ores. — In this, as in other counties in this part of 
the State, impostors appear from time to time, who claim 
the discovery of copper, silver, gold, lead or zinc ores. It 
may happen that persons are deluded by finding pyrites or 
siderite crystals or perhaps small fragments of galena ; but 
in most instances it is evident that their purpose is to impose 
upon the credulity or ignorance of others. It is almost 
needless to say that such ores have never been found (un- 
less the locality was " salted") nor need they be looked for 
in the rocks of Clarion county. It is beyond doubt true 
that isolated cubical crystals of galena (sulphide of lead) 
hav^ been found at many localities in the coal measures ; 
but these are never present in suflSicient quantity to be 
termed an '' ore." They must be regarded as mineralogical 
(or geological) curiosities. 

A description of the Clarion county iron ores will be 
found in the chapter on Charcoal Iron Furnaces. 



Chapter II. 

Topography and Drainage. 

§ 20. TTie surface of the country bordering the Alle- 
gheny river, Red Bank creek and the Clarion river is rough 
and rugged with steep, sometimes precipitous descents to 
water level : it might well be termed mountainous. Re- 
ceding from the main water courses toward the dividing 
ridges the country becomes less rugged, though still de- 
cidedly hilly ; but in some townships, — as for instance. 
Clarion township, — the surface is much smoother, and pre- 
sents a gently undulating appearance which entirely hides 
the cafion-like gorge of the Clarion river. 

§ 21. The summits along the divide between Red Bank 
creek and the Clarion river range from five hundred to six 
hundred and twenty-five feet above water level in Red Bank 
creek, or 1525 to 1650 feet above ocean level. The high peak 
two or three miles west of Shannondale is about 1725 or 
1750 feet (by barometer) above ocean level. The descent 
from this divide to Red Bank creek is much sharper than 
the north slope towards the Clarion river. 

§ 22. The summits of the northern townships are rather 
lower than those south of the Clarion^ averaging generally 
from 1500 to 1600 feet above ocean level ; but on reaching 
the extreme northern edge of the county they culminate 
near Fryburg in a series of bold ridges reaching from 1750 
to 1775 above ocean level. The descent from this divide to 
the Clarion river is quite gradual to within a short distance 
of the river, wh^m it pitches off in an almost precipitous 
slope three hundred feet high. 

( 9 w. ) 
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§ 23. The geological m-ap shows these general topograph- 
ical features, though not so well as a contoured map would ; 
for while the color lines on the map resemble contours they 
are not equivalent to them ; for the strata whose limits they 
define are not horizontal, but dip gently to the south, — 
sometimes towards the northwest. Again, the Ferriferous 
Limestone, — shown on the map by a blue line, — is absent 
over large areas in which the hills are high enouejh to con- 
tain it, and this at first sight conveys the idea of low ground 
over that area. But notwithstanding these drawbacks the 
coloring is in general a good index to the topography. The 
darkest tint on the map shows the higher summits capped 
by the Barren Measures; the intermediate tint indicates 
the area covered by the Lower Productive Coal Measures, 
with the blue line of the Ferriferous Limestone, nearly five 
hundred miles long, near its base; while the lighter tint 
represents the extent of the outcrop of the Conglomerate 
Measures. 

The red line on Red Bank creek near Maysville and 
along the Clarion river and its branches from Clarion to the 
Forest county line represents the Mauch Chunk Med Shale. 
This formation lies very nearly at water level and its base 
cannot be determined with any degree of accuracy. The 
light tint between water level and the red line indicates the 
underlying Pocono or Vespertine strata. It is not certainly 
known how much of the Pocono comes above stream level, 
for it may be that the red shale occupies nearly all the in- 
terval from the base of the Conglomerate Measures to water 
level. 

The outline of the geological map was obtained by re- 
duction from the township maps of Caldwell's Clarion Coun- 
ty Atlas, which were found reasonably correct. 

Railroad Elevations. 

The following tables of railroad elevations have been 
copied from reports N and I.I. The levels of the Sligo 
Branch railroad have been raised five feet to make them 
agree with the corrected elevation of Lawsonham junction. 
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§ ^4. Allegheny Valley R. R. 



From 
Pitts'g. 

JftlM. 

0.U 

28.8 

44.5 

63.7 

65.9 

68.5 

71.0 

72.6 

74.0 

78.1 

82.5 

85.2 

89.0 
106.7 
123.1 
181.0 
132.0 



Station. 



Pittsburgh, 

West Penn Junction, 

Kittanning 

Red Bank Junction, 

Phillipsburg, 

Brady's Bend, 

Catfish, t 

Sarah Furnace, 

Hillsville, 

Monterey, 

Parker, ^ . . . 

Fozburg, 

Emlenton, 

Scmbgrass, 

Franklin, 

South Oil City, (1009.27,) . . . . ' 

OU City, Union Depot, (1008.82,) 



Above 
ocean. 



745 
791 
810 
851 
855 
857 
859 
861 
865 
875 
889 
897 
905 
945 
988 
1009 
1008 



§ 25. Low Orade or BenneW s Branch R. R. 



Miles. 





16 

89(?) 

54 
69 
76 



81 

84 

86 

88 
90 
91 

95 
104 



Station. 



Driftwood Junction P. A E. R. R., 

Benezette, 

Summit Tunnel, 

Summit of hill above tunnel, 

Reynoldsville, 

Brookville, 

Troy, 

HeathviUe, 

Beaver run bridge, top south capstone, east abutment, . . . 
Robinson's loop bridge, top south capstone, east abutment, 
Patton's station, top parapet coping cf arch culvert, north 

side of road, 

Ma3rsville, 

Pine run bridge, 

MiUville, 

Indian run bridge, . 

Fairmount, 

New Bethlehem, 

Bostonia junction, 

Anthony's bend tunnel, west end, 

Leatherwood station and bridge, 

Rook run, top parapet arch culvert, south side of road, . . 

Buck Lick run, 

Lawsonham,— Junction, bench on parapet coping south side 

of road, 

Fiddler's run, close to junction and Lawsonham station. 

Arch culvert, bench is 15' below road level, 

Mortimer run, bridge seat coping, east abutment, one mile 

from All^ijheny river, 

Ried bank Junction, A. V. R. R., 



Above 
ocean. 

814 
1040 
1466 
1678 
1877 
1235 
1186 
1161 
1161 
1157 

1181 
1108 
llOX 
1093 
1090 
1086 
1080 
1074 
1051 
1027 
964 
939 

919 

904 

848 
851 
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§ ge. Sligo Branch JR. B. 



Btation. 



Lawsonham Junction, Low Ormde R. R., 

Stops run, 

Fiddler*s run, center o/Jlret trestle^ . . 

9,000 feet, /rom Junction, 

14,000 feet, 

15,000 feet, 

17,000 feet, 

28,000 feet, 

Benn*8 summit, 

29,000 feet, 

Cherry run, 

38,000 feet, 

Sligo summit, 

Iron ore bank, 

62.000 feetj 

Little Licking oreelc, 

Big Licking oreelL, 

SUgp, 

End of road,— a< Sligo^ 



Above 
ocean. 

919 
941 
994 
1071 
1169 
1189 
1230 
1358 
1396 
1888 
1228 
1246 
1828 
1256 
1178 
1150 
1130 
1118 
1U8 



§ 27, EmlentoTij ShippenTille and Clarion H. H. 



Namk of Station. 



Emlenton, 

King's station, 

Ag^ew*s station^ 

Buttertown station, 

McMioliaers staUon, 

State Road, 

Turkey Run trestle, 

Turkey City station, 

Monroeville station, 

Summit. 

Pickwick trestle, 

Beaver Run trestle, 

Jefferson station, 

Beaver City station, 

Summit, 

Edenbnrg station, 

Canoe Creek trestle, 

Elk station, 

Summit, 

DaleCi^sUtion 

Deer Creek trestle, (Junction,) 

Sbippenville station, 

Paint Creek trestle, 

Black *s station, 

Pi^rick Farm station, 

Summit, 

PikesidiniCt 

Clarion bridge, (56' to water,) 
Clarion, 



! Above 


Above 


datum. 


ooeao. 





906 


225.89 


1180 


848.49 


1258 


451.44 


1866 


541 .t9 


1447 


496.84 


1401 


801.67 


1207 


836.40 


12a 


657.70 


1468 


694.15 


1499 


611.15 


1416 


333.00 


1288 


337.00 


1242 


515.85 


1421 


639.95 


1445 


471.00 


1376 


410.05 


1315 


508.35 


1413 


5G1.20 


1466 


630.20 


1435 


829.90 


1235 


847.75 


1258 


290.00 


1195 


837.60 


1248 


527.65 


1488 


630.25 


1435 


605.35 


1410 


193.10 


1098 


688.60 


1489 
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§ ^8. Foxhurgy Shippenville and Kane R. B., {trial line,) 



Station. 



Jnnction west of Shippenville, 

Jamestown, . 

Lickingville, 

Tylersburg, . 

Summit, 

Forest county line, . 

Summit near road crossing 

Marienville, 

Summit, 

Summit, 

Summit, 

Hollow, 

Summit, 

Elk county line, 

Run, 

Wilcox and Ridgfway pike, 

Summit, 

Summit, 

Summit, 

Summit, 

Summit, 

Philadelphia and Erie R. R., about 3000' east of Kane and 
1500' east of oil banks, 



780.4 



Above 


Above 


datum. 


ocean. 





1235 


804 


1539 


845 


1580 


343 


1578 


430 


1665 


332 


1617 


469 


1704 


480 


1716 


553 


1788 


578 


1818 


588 


1823 


500 


1736 


674 


1909 


666 


1901 


675 


1810 


610 


1845 


718 


2058 


789 


2024 


804 


2089 


824 


2059 


850 


2085 



*2015 



The elevations of the narrow-gauge railroads were ob- 
tained from profiles in the president's oflSice, at Foxburg. 
They have been reduced to an ocean level datum from the 
corrected elevation of Emlenton, given in the above table 
§24. 

Oil Well Elevaticms, 

The following list of oil well elevations in Clarion county- 
is here republished from Report 1. 1 to give a general idea of 
the topography along the oil-belt, and also as a table of ref- 
erence for the use of those engaged in the production of oiL 
The left hand column of figures are simply the running in- 
dex numbers of report -I. I. 

* Note.— This elevation of the P. <fe E. R. R at the point indicated is probably 
at least twenty feet too great, according to the mile post elevation of the P. & 
E. railroad, as obtained by Mr. Ashbumer. Such <|i8orepancies are always 
found in trial line elevations, and these must therefore be cautiously used, 
as we do not know what other errors may have been allowed to creep into 
the work. 
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§ 29, Wells between Foxburg^ St. Petersburg and Turkey 

City. 



Well 
No. 


Name. 


Locality. 


Township. 


Above 
ocean. 


1536 


Frarier, 

Gas Well, 

Well, 

Ashbaugh, 

Chambers, 

Edlnger, No. — , . . . 
Edlnger, No. — , . . . 

Ashbaugh, 

Lone Walking Beam, 

Hulings, 

HolUcby & Ritts, . . . 
Average of cluster of 

wells, 

Race Bros., 

Pioneer, No. 1, . . . . 
Victor Ritter, .... 
Sold Sl Dallon, No. — , 
Sold Sl Dallon, No. — , 
Harley and Burzer, . 

Wise, 

McLaughlin, 




Richland, 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 

do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 


1153 


1537 


» 


1538 
1539 
1540 
1541 
1542 
1543 
1544 
1545 
1546 
1547 

1548 
1549 
1550 
1551 
1552 
1553 
1554 
1555 


Rupert Farm, 

Near St. Petersburg^ . . 

do. do. . . 
N. E. of St. Petersburg, . 

do. do. 

do. do. 

do. do. 

do. do. 
Ritts Farm, 

N. E. of St. Petersburg, . 

Ritts Farm, 

Neely Farm, 

Near Richland Furnace, . 

do. do. 

do. do. 

do. do. 

Caden Farm, 

Turkey Run, 


XXOO 

1175 
1334 
1333 
1324 
1280 
1261 
1288 
1191 
1235 

1240 
1271 
1213 
1223 
1213 
1192 
1120 
1090 
1100 



§ 30. Wells Tie'ar Turkey City and Dogtown. 



1556 
1557 
1558 
1559 
1560 
1561 
1562 
1563 
1564 
1565 
1566 
1567 
1568 
1569 
1570 
1571 
1572 
1573 
1574 
1575 
1576 
1577 
1578 
1579 
1580 



Lone Pine, No. 1, . 
Lone Pine, No. 2, . 

Faith, 

Sanders, . ' 

Smith, 

Alex. Panton, . . . 

Howard, 

Neal, 

Brady, 

Weller, No. 1, . . . 
Legal Tender, . . . 

Shammut, 

Mingo Chief, .... 

Baldy. 

Forest City, No. 1, . 

Dutch, 

Masters (?), . . . . 

Hermage, 

Ray AMUler, No. 1, 

Harold, 

Last Chance, .... 

Contest, 

Stewart, No. 1, . . . 

McNulty, 

Hardison, 



Near Turkey City, 

do. do. 

do. do. 

do. do. 

do. do. 

do. do. 

Weller Farm, . . 
Near Turkey City, 

do. do. 

do. do. 

do. do. 



Masters Farm, . 
do. do. 



Masters Farm, . 

do. do. 

do do. i 
Near Dog^wn, 

do. do.. 

do. do. 

do. do. 

do. do. 

do. do. 

do. do. 



Richland, 
do. 
du. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
Beaver, 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 



1181 
1130 
1144 
1154 
1167 
1162 
1177 
1186 
1177 
1268 
1282 
1819 
1339 
1384 
1861 
1410 
1418 
1450 
1459 
1483 
1474 
1468 
1498 
1502 
15U 
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^31. Wells between Dogtown^ Pickwick and Triangle. 



Well 
No. 



1581 
1582 
1583 
1584 
1585 
1586 
1587 
1588 
1589 
1590 
1591 
1592 
1598 
1594 
1595 
1596 
1597 
1598 
1599 
1600 
1601 
1602 



1608 
1604 
1605 
1606 
1607 
1606 
1609 
1610 
1611 
1612 
1618 
1614 
1615 
1616 
1617 
1618 
1619 
1620 
1621 
1622 
1628 
1624 
1625 
1626 
1627 
1628 
1629 
1630 
1631 
1682 



Name. 



AUhoitse &, Gaffey, 
WeU, 



GUbert, No. 2 (?), 
Martin &. Myers, 
Haryiok, ... 
Smith Cook, No. 8, 
Hummel, . . . 
Hickory Sliade, 
McDevitt, . . 
Andrew Reid, . 
Harley Bros., . 
Triangle City, . 
Fertig, .... 
Rusli <& Green, . 
Harley Bros., . 
Kelly Bros., . . 
AUhouse A Cuner, 
Wetter, . . 
Hard Sorabble, 
Thompson, . . . 
Sherman, . . . 
Guyer, 



Locality. 



Hummel Tract, . . 
do. do. . . 

do. do. . . 

Hummel (?) Tract, 

Pickwick, 

do 

do 

Near Pickwick, . . 
do. do. . . 

do. do. . . 

Cropp Farm, . . . 
do. do. . . . 
do. do. . . . 
Delo Farm, .... 
Cropp Farm, . . . 
N. W. of Pickwick, 
do. do. 

do. do. 

do. do. 

Wid. Kribbs Vvrm, 
N. W. of Pickwick, 



Township. 


Above 
ocean. 


Salem, 


1487 


do. 


1473 


do. 


1451 


do. 


1475 


do. 


1454 


do. 


1417 


do. 


1881 


do. 


1399 


do. 


1416 


do. 


1407 


do. 


1390 


do. 


1376 


do. 


1373 


do. 


1379 


do. 


1389 


do. 


1403 


do. 


1366 


do. 


1373 


do. 


1315 


do. 


1368 


do. 


1404 


do. 


1326 



§ 32. Wells near Pickwick and Edenburg. 



Calamity, . . 
Kiley Bros., . 
KUey Bros., . 
Church, . . 
Van Scovil, . 
Wetter, . . . 
McKay, No. 4, 

Well, . 

Well, . 

Horn Well, . 
Wynkoop A Co 

Well, . 

Moran, No. — , 
Moran, No. — , 
Goes Bros., No. 1, 
Swetzer, No. 2, . . 
Chambers, No. — , 
Chambers, No. — , 
Turner <fc Co., . 
Grav, . . 

McGuire A Co., 
Antwerp Pipe Co 
St. Lawrence, 
Detroit, . . . 
Balliot <fc Lee, No 
Snooks, No. — , 
Snooks, No. — , 
Painter & Warner 
Bradley, No. — -, 
Bradley, No. — , 



Wid. Kribbs Farm , 
Sam. Beals Farm, . 
Beals (?) Farm, . . 
T. H. Axley Farm, 
S. W. of Edenburg, 

do. do. 

do. do. 

Haney Farm, . . . 
Bowers Farxn, . . . 

In Woods, 

Mendenhall Farm, 

do. do. 

do. do. 

do. do. 

J. Best Farm, . . . 
Edenburg, .... 
N. Knqll Farm, . . 
do. do. . . 

North of Edenburg, 

do. do. 

do. do. 

do. do. 

do. do. 

do. do. 

do. do. 

Near Edenburg, 
do. do. 

do. do. 

do. do. 

do. do. 



aaver. 


1464 


do. 


1433 


do. 


1430 


do. 


1459 


do. 


1441 


do. 


1492 


do. 


1443 


do. 


1402 


do. 


1448 


do. 


1445 


do. 


1406 


do. 


1466 


do. 


1336 


do. 


1390 


do. 


1550 


do. 


1548 


do. 


1587 


do. 


1560 


do. 


1403 


do. 


1367 


do. 


1355 


do. 


1354 


do. 


1396 


do. 


1396 


do. 


1375 


do. ' 


1347 


do. 


1342 


do. 


1290 


do. 


1349 


do. 


1296 
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1638 
16H4 
1635 
1636 
1637 
1638 
1639 
1640 



HulingSy No. — , 
Hulings, No. — , 
Orant <& Aikins, 

Black, 

Hope, 

Gray Bros., . . 
Berlin Gas Well, 
G. W. Berlin, . 



Near Edenburg, . . . . 

do. do 

do. do 

Black Farm, 

Near Shippenville, . . 
dOt do. . . 

North of Shippenville, 
do. do. 




1358 
1325 
1406 
1380 
1324 
1410 
1423 
1404 



Drainage. 

% 33. The drainage system of the county is naturally 
divided thus : 
1st. Streams flowing north into the Tionesta and Alle- 
gheny. 

Clarion — Allegheny Divide : 
2d. Streams flowing south into the Clarion river. 
3d. Streams flowing north into the Clarion river. 

Clarion — Red Bank Divide : 
4th. Streams flowing south into Red Bank creek. 

§ 34. The Clarion^ Allegheny and Tionesta Divide^ is a 
continuation of the ' ' Big Level ' ' of McKean and Forest 
counties. It enters the county about one mile south of the 
northeast comer of Farmington township and runs south- 
westwardly through Farmington, Washington, Elk, Ash- 
land, and Salem townships, passing near Tylersburg, James- 
town, and Mount Pleasant, to Salem ; thence southwardly 
to its terminus in Richland township. The principal streams 
rising on its north slope are Coon creek. Hemlock run, East 
Sandy and Little Sandy ; those on its south side are Tom's 
run, Toby creek, Paint creek. Deer creek, Canoe creek, 
Beaver creek, and Turkey .run. These streams have an aver- 
age fall from source to mouth, of from thirty to forty feet 
per mile. 

§ 35. The Clarion and Med BanJc Divide enters the east- 
em edge of the county from Jefferson county near Corsica, 
runs southwestwardly to the middle of the south line of 
Limestone township, thence through the southern part of 
Monroe, and west by southwest through Porter township 
to Reimersburg, thence northwest to its terminus near West 
Freedom in Perry township. Mill creek, Piney creek, Lick- 
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ing creel^ and Cherry run are the i)rincipal streams on its 
north side ; on the south side we find Town run, Leasure's 
run, Leatherwood creek and Catfish run. The last named 
streams have a very steep fall from source to mouth which 
ranges from fifty to one hundred feet per mile. 

§ 30. The Clarion r/??er. — This stream has been invalu- 
able to the lumber interests of Forest, Jefferson and Clarion 
counties. On account of its great importance to both the 
lumber and iron manufactures, it was made a public higli- 
way by act of assembly. 

From Cooksburg on the JeflFerson and Forest county line 
to its junction with the Allegheny river, it has an average 
fall of seven feet per mile. Its banks are steep ; often so 
precipitous as to be difficultly accessible. The Conglomerate 
series of sandrocks occupy these side-hills, but though the 
slopes are so abrupt, good exposures of these rocks are 
quite rare. 

The basin drained by the Clarion river in this county ag- 
gregates about three hundred and seventy-five square miles ; 
equal to five-eights of the total area of the county. 

§ 37. Hed Bank creeJc, — This stream has been and still 
is valuable as an outlet to the lumber manufactured in this 
and in JeflFerson county. From Patton's station near the 
eastern edge of the county to Red Bank junction, it has a 
fall of about nine feet per mile. 

Ancient water course near Parker. 

% 38. In driving east from Parker along the road leading 
to West Freedom, a strikingly broad and open valley is seen, 
and in it a small sluggish stream, entirely disproportionate 
in size to the breadth of the valley.* 

At Hagerstown the wagon-road crosses this valley which 
here bears off to the northeast, but bending around to the 
south-east it is again crossed by the road one mile from 
West Freedom. 

♦The sketch map in twenty-foot contour curves [PL III] exhibits all the 
main features of this old valley, and though by no means an accurate map 
will probably be of service in connection with the accompanying description. 

2 \\. 
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Leaving the main road and following the valley for half 
a mile toward the southeast a summit is reached on the 
south side of which another stream heads and flow south- 
eastwardly to the Allegheny river through a valley similar 
to the first. The divide is in swampy ground. 

§ 39. At Perryville the north side of the valley is steep 
and the south side of more gentle contour, but at Ilap^ers- 
town the reverse is seen, while throughout tlie back of the 
bend on either side of the summit, the inside of the loop 
presents gentle slopes facing the more precipitous rock- 
covered declivities surrounding its outer border. 

The summit of tJils old oalley is about 1090 feet above 
ocean level or two hundred and jifty feet more or less aboi^e 
low water in the Allegheny river at Parker. It has been 
cut down into, — if not entirely through, — the Homewood 
sandstone, which outcrops in the valley wherever the side 
slopes are steep enough to expose it.. 

§ 40. The valley is filled throughout by a deposit of river 
silt containing a small percentage of glacial drifts evidently 
re-worked and re-deposited by fluviatile action. This silt 
consists of sand, gravel, and clay beds irregularly though 
truely stratified : the counterpart of the silt found along 
the present channel of the Allegheny river. The coarser 
gravel beds in which water-worn fragments of the Coal 
measure and Conglomerate rocks largely predominate, are 
sometimes consolidated by a calcareous cement, thus being 
converted into recent conglomerates^ similar to those seen 
along Oil Creek valley. 

§ 41. A short distance below Hagerstown the stream cuts 
through t?te drift into the subjacent rocks, through which 
its descent is very rapid to the Allegheny river near Parker. 
The same feature is noticeable on the opposite side of the 
loop, where the stream cuts through the drift near the Mon- 
terey road crossing. 

§ 42. The almond shaped hill enclosed by this valley and 
the AUeghey valley rises nearly one hundred and fifty feet 
above the drift deposit. It contains the Ferriferous lime- 
stone and its underlying coal beds. 

A magnificent view of both sides of the valley, audits 
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included island, may be obtained from the summit of the 
road leading to West Freedom, at a point one-half mile 
west from that town. 

§ 43. That this old valley was once part of the Allegheny 
or Clarion river channel cannot be doubted. It evidently 
formed an oblong loop or bend that was probably cut 
through by an excessive undercutting erosion on the two 
opposite sides of the neck or narrowest part of the loop, 
just as the river is now slowly eating its way through the 
neck of Brady's Bend. This action may have been facili- 
tated by the ice riding over the neck of the loop. 

As soon as the river found a vent through the loop the 
old channel was abandoned ; but during high water, and 
before the river had appreciably lowered its level, this old 
bend must have been a back channel, with more sluggish 
current than the new cut. Under these conditions it was 
probably filled with the drift it now contains. 

§ 44. But the present level of the Allegheny and Clarion 
rivers is at least two hundred feet beneath bed-rock in the 
old channel, and as the river is now flowing on a false bot- 
tom fifty feet, more or less, above the true bottom of the 
valley, it is evident that the old channel is two hundred 
and fifty feet above the true bottom of the Allegheny valley 
at Parker ; or in other words the Allegheny river has 
eroded a valley two hundred and fifty feet deep^ and sub- 
sequently refilled it to a depth of fifty feet since the old 
channel was abandoned by the main stream. 

§ 45. As the silt filling the abandoned water course con- 
tains some glacial drift,— jyehhle^ worn from the Eozoic 
rocks of Canada, — it follows that the river did not entirely 
abandon this channel until the commencemeiit of, or some- 
time subsequent to the glacial period. The river, then, 
must have accomplished the erosion of this deep gorge and 
a partial refilling of it,* since the commencement of the 
glacial epoch, or possibly in less time. 

§ 46. But while the river has deepened its channel more 
than two hundred feet during this period, the general level 

* This refilling iruiy have talcen place during a oomparatively recent flood- 
ing of the Allegheny water basin. 



I 
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of the uplands has apparently suJBfered very little denuda- 
tion. This is shown by the comparatively undisturbed 
position of the glacial and fluviatile drift as seen at many 
localities in Venango, Butler and Clarion counties. The 
disproportion thus shown between the surface erosion and 
the erosion of the larger valleys has probably resulted from 
a large increase in the size of the Allegheny, consequent 
upon its receiving as tributaries streams that in pre-glacial 
times flowed north into Lake Erie, and also to large quanti- 
ties of water furnished by the melting glaciers. 

Prior to the glacial period the Clarion river was as large if 
not larger than the Allegheny. The impetus of its current 
flowing south west wardly into the Allegheny, carried the 
main stream far across the present stream bed and over the 
high flats north of Lawrenceburg, thence sweeping south- 
wardly and finally to the southeast it entered the old cha- 
nnel at Perryville around which it swept to the mouth of 
Bear creek. South of the latter point the river now occu- 
pies the site (at a lower level) of the old channel. 

It might at first sight seem that these data would enable 
us to approximately calculate the age of the glacial epoch, 
but since we have no unit of erosion by which to measure, 
it is useless to attempt further analysis of tjiem. Indeed 
from the nature of this erosion through nearly horizontal 
strata, a constant unit of erosion, — assuming an approxi- 
mately uniform flow of water, — could not exist, for the 
rocks through which the river has cut its channel constantly 
vary in character and refractoriness. 

The Callensburg Ancient Channel, 

§ 47. Callensburg is situated on an isolated ovoidal emi- 
nence around which the Clarion river once flowed in a horse- 
shoe bend. The neck of this loop was located between the 
present site of the county bridge and the mouth of Licking 
creek. 

§ 48. Licking creek formerly emptied into the river at the 
head of the old loop near Mr. Colwell's place, but now oc- ' 
cupies as its own the main channel through which it flows 
around Callensburg, and empties into the Clarion from the 



I 
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southwest meeting that stream full in the face. A small 
stream rises at the extremity of the old bend near Mr. Col- 
well's house and flows along the north side of the loop to 
its junction with the present channel near the bridge. 



The OldBiver Channel at Callensburg. 




The summit or divide between this run and Licking creek 
is not more than ten or fifteen feet above creek lenel^ and the 
whole descent to river level is probably less than fifty feet. 
From these figures it is evident that the desertion of this 
loop by the river occurred at a much later date than that 
at Parker. 

The accompanying illustration, Fig. 1, shows the situation 
of the old channel and the present course of the river, the 
current of which flows from rigJtt to left and not from left 
to right as the appearance of the figure would at first sight 
indicate. 

Glacial Drift. 

§ 49. I have observed no glacial drift in situ within the 
Clarion county limits. That found in the old channel at 
Parker, in the terraces along the river hillsides, and in the 
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bottom of the river valley has evidently been re-worked 
and re-deposited by the river from areas of true glacial drift 
lying further north, — probably from Venango, Crawford 
and Warren counties. 

It is always largely intermixed with local detritus, indeed 
it usually forms but a small part of the whole mass and 
generally consists of very small, more or less waterwom 
fragments of the older rocks. With few exceptions the 
pebbles are rounded and smoothed as by prolonged rolling, 
showing an amount of attrition rarely attained by true 
glacial drift. 



Chapter III. 

Anttclinals and Synclinals. 

§ 50. In the reports of the First Geological Survey we 
find a description of two well marked synclinal and one 
anticlinal axes. These were designated respectively the. 
"Fifth bituminous coal basin," the "Brady's Bend" or 
" Sixth anticlinal axis," and the "Sixth bituminous coal 
basin," the trough of which is sometimes called the Brady's 
Bend synclinal. In Report V, I have already shown the . 
existence of several minor flexures traversing the Sixth 
basin. One of these — the Millerstown anticlinal and syn- 
clinal axis — prolongs itself through Armstrong into Clarion 
county. 

The recent survey of Clarion county has disclosed the 
existence of several hitherto unknown anticlinal and syn- 
clinal axes. 

§ 51. The numerical nomenclature adopted by the First 
Survey has been discarded in this report ; and for obvious 
reasons. Between the so-called "Fifth basin" and Sixth 
anticlinal, we find two distinct anticlinals and synclinals, 
for which, if we adhere to the old nomenclature, we can 
devise no appropriate names. For this reason it seems 
better to discard entirely the old names and substitute a 
local (geograpical) nomenclature. After consultation with 
Mr. W. G. Piatt it became evident that the Clarion county 
axes had their complete equivalents in Armstrong county, 
and for the sake of unformity we decided upon the follow- 
ing names for use in both counties. In selecting these, the 
names of localities along Red Bank creek were chosen in 
preference to any others. They are given below in the or- 
der in which they appear on the map, commencing at the 
north. 

(23VV. ) 
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MiUerstown . . 
Millerstown . . 
Brady's Bend . 
Brady's Bend . 
Lawsonham . . 
Kellersburg . . 
Centreville . . . 
Anthony's Bend 
Fairmount . . . 
Brookville* . . 



. synclinal, 
anticlinal, 
. synclinal, 
. anticlinal, 
. synclinal, 
. anticlinal, 
. synclinal, 
. anticlinal, 
. synclinal, 
. anticlinal, 



(/'Sixth basin.") 
(^' Fifth axis.") 



.(''Fifth basin.") 



. ("Fourth axis.") 



§ 52. Most of these flexures are crossed by the line of the 
Low Grade railroad, in going from Red Bank Junction to 
Patton's station. 

The first axis crosses the creek a very short distance 
above the junction. This is the Brady^s Bend ardicUnah 
From the crest of this axis eastwardly to Sligo Junction, 
at Lawsonham, a marked south dip is plainly shown, both 
b; ' the rock-cuts and by the height above water level of the 
ferriferous limestone and its associate coal beds. The Kit- 
tanning Lower coal is only two hundred and fifty feet above 
railroad level in the Lawsonham trough. The conglomer- 
ate measures exposed along the railroad consist of extremely 
variable alternations of sandstone and shale, in which thin 
ore beds and impure coal seams are of frequent occurrence. 
These occur in the horizon at which we would naturally 
look for the Mercer and Connoquenessing groups. 

§ 53. Going eastward from Lawsonham a steep rise in 
the measures carries us up to the crest of the Kellersburg 
anticlinal. The descent from this flexure into the Centre- 
ville synclinal is not steep ; nor is the next rise to tlie An- 
thony^ s Bend anticlinal a very sharp ascent. 

This latter axis crosses Red Bank creek near the tunnel. 
Its southeast dip, sharp and steep, soon carries us down 
into the Fairmount synclinal trough. The ferriferous lime- 
stone here comes down to water level, but rising again to 
the east it soon mounts the Brookmlle anticlinal^ which 



* This name has been adopted provisionally in this report, in advance of 
the identification of the axes In -Clarion county, with its supposed prolong- 
ation through Jeflferson.— J. P. L. 
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crosses the creek near Pat ton's station. The Ferriferous 
limestone is here nearly three hundred and fifty feet above 
railroad level. 

This well-marked anticlinal brings all of the Conglomerate 
measures far above water level, and on its crest the Mauch 
Chunk red shale (Xo. XI) is lifted some distance above 
railroad level. 

§ 54. The course of these axes is shown by Plate IV, 
which being a fax^ simile of the geological map, can be laid 
upon or beneath it for comparison. The relation of the 
geology to the topography is thus easily seen. The follow- 
ing special description of the anticlinals and synclinals ob- 
serves an order from southeast to northwest. 



The Brookmlle (f) Anticlinal. 

% 55. This axis has been provisionally named after Brook- 
ville, because it seems probable that it is identical with an 
axis crossing the measures near that town ; but should 
future work in JeflPerson county show this assumption to 
be false, the n^me must be discarded. It enters the county 
near Patton's station, and running northeastwardly across 
the southeast corner of Red Bank township, soon passes out 
into Jefferson county. Tracing it southwest into Armstrong 
county, ;Mr. Piatt has found that it shortly dies away and 
is replaced by other flexures. 

The Fairmount Synclinal. 

§56. This was called the *' Fifth Basin" by the geolo- 
gists of the First Survey. It enters the county between 
the mouths of Middle and Town runs near Fairmount, 
and running northeast through Red Bank township passes 
out into Jefferson county, just touching the southeastern 
corner of Limestone township. This axis again crosses 
Red Bank creek at Troy, in Jefferson county. It appar- 
ently dies away when traced northeastwardly through Jef- 
ferson county, for it can hardly be detected on the pike 
between Brookville and Corsica, and if present is very 
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shallow. The geolo^iijical map shows very prettily how the 
Freeport Upper coal is caught in the hilltops along the 
course of this basin in Red Bank township. 

Anthony^ s Bend Anticlinal, 

§ C7. This enters the county a short distance west of An- 
thony' s Bend tunnel in Porter township, and running 
northeast, soon passes into Red Bank township, thence 
through Limestone township to Corsica, just touching the 
southeastern corner of Clarion township. Its north dip 
can be detected near Corsica, and also east of Centreville 
in Limestone township, and east of St. Charles Furnace 
in Porter township. Its south dip is very strong and sharp, 
amounting to over two hundred feet, but within the Clarion 
county limits its north dip seldom exceeds forty feet. 

Centreville Synclinal, 

% 58. This axis was named by Mr. Gr. W. Piatt, from the 
town of Centreville^ in Armstrong county^ near which it 
passes. By a happy coincidence it also passes close to Cen- 
treville^ in Limestone township. Clarion county^ so that 
the name is peculiarly significant and applicable to it in this 
county. 

It enters the county a short distance west from the mouth 
of Leatherwood creek, in Porter township, through which 
it passes diagonally to the northeastern corner of the town- 
ship, thence across Limestone and Clarion and into Mill 
Creek township from which it speedily runs out into Jef- 
ferson county. Its trough is plainly marked by north dips 
observed in coal banks near Centreville, and by the old iron 
ore workings at St. Charles Furnace. It is a shallow basin 
with not more than forty feet of dip on its south side. 

Kellershurg Anticlinal, 

% 59. This axis enters the county near the junction of 
Madison and Porter townships ; running northeast it passes 
close to Frostburg, enters Limestone township and X)assing 
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through Greenville, runs on through Clarion and Mill 
Creek townships to Jefferson county. Its course through 
the last two townships cannot be accurately determined. 

LawsonJiam Synclinal, 

§ 60. This is a broad gentle basin lying next east of the 
Brady's Bend synclinal. Its trough enters Madison town- 
ship, near Lawsonham, and truncating the northwestern 
comer of Porter, the southeastern corner of Monroe, and 
the northwestern corner of Limestone townships, runs 
through the centre of Clarion and Mill Creek townships to 
its point of departure into Jefferson county. Its south dip 
can be seen at innumerable places along its course, but the 
north dip is rather gentle and cannot often be detected. 

Bradi/s Bend Anticlinal. 

§61. This, the ** Fifth Axis" of the geologists of the 
First Survey, is one of the best known flexures of western 
Pennsylvania. Mr. White has traced it from the Ohio 
river, a few miles below Pittsburgh, up through Allegheny 
into Butler county. He describes it as running N. 40° E. 
After leaving Butler <*.ounty it traverses Armstrong and 
enters Clarion county near the mouth of Red Bank creek. 
It runs northeast through Madison township passing a 
short distance east of Reimersburg, thence across the east- 
ern part of Toby, and just touching the southeastern corner 
of Piney passes into Monroe township, where it can be re- 
cognized near Curllsville and Reidsburg. It then courses 
through the western parts of Clarion and Mill Creek town- 
ships, running close to the Clarion river, crossing which it 
just touches Farmington township and passes out into 
Forest county, near Cooksburg. Its course through Clarion 
county is curved, but this curvature is very slight, — though 
important. 

§ 62. Prolonging it with this slight curvation into Forest 
county, we find that it should lie east of, but very close to 
Marienville, where in fact its north dip can be detected. 
. § 63. In the final report of the First Survey it is defined as 
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a straight line from McKean county to the Allegheny river. 
This construction threw it several miles easfc of Marien- 
ville. In that report it is also frequently confounded with 
the axis east of Lawsonham, — the Kellersburg axis of re- 
port IP and this report. 

• 

Brady^s Bend Synclinal, 

% 64. This usually lies about a mile and a half or two 
miles north wes t from the Brady' s Bend anticlinal. Between 
Catfish and Red Bank its north dip amounts to seventy feet 
or an average of thirty-five feet per mile. This trough has 
already been described by several geologists, and especially 
by Prof. Lesley who has seen in it an explanation of the 
modus operandi by which the great loop in the Allegheny 
channel was formed at East Brady. His explanation is 
substantially this : That the river flowing southwardly 
down the dip was deflected on encountering an opposing 
north dip ; but after finally eating its way for some distance 
into the^obstruction was again turned, this time in a direction 
opposite to the first only to be again re-directed to the south 
and compelled to duplicate the work which at first it had 
almost accomplished. In report V, I have already shown that 
the Scrubgrass bend in the Allegheny also owes its origin 
to the existence of a synclinal flexure. It can easily be 
conceived how an anticlinal might effect a somewhat similar 
result. Anthony's bend and the now abandoned bend at 
Callensburg were undoubtedly produced either by the flex- 
ures that pass near or through them, or by the difl3.culty 
experienced by the stream in cutting its channel through 
a strong opposing dip. 

§ Go. The Brady's Bend synclinal enters the county a 
short distance west of Phillipsburg in Brady township, 
through which it passes ; touches the Allegheny south of 
Catfish and running through Madison, Toby, Piney, Clarion, 
Highland and Farmington townships, passes out towards 
Marienville in Forest county. Its north dip can be detected 
a short distance east of Sligo, west of Williamsburg and 
east of Clarion town and is again seen east of Helen fur- 
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and at Scotch hills in Farmington township. It probably 
lies west of and close to Marienville. 

MiUerstovm Anticlinal, 

% 66. This axis is named from Millerstown in Butler county 
where it was first detected by a reversed dip in the oil sand.* 
After traversing Armstrong county it crosses the Allegheny 
river and enters Clarion county one mile below Monterey 
in Perry township ; running northeast it passes close to or 
through Callensburg in Licking township, and after travers- 
ing Beaver and truncating the southeast corner of Elk and 
the northwest comer of Paint townships is found near Lu- 
cinda in Knox townshij), and Tylersburg in Farmington 
townshij). Its north dip only amounts to some forty feet 
and may often be even less. 

Millerstown Synclinal, 

§ 67. This axis is not shown on the map. It usually lies 
from half a mile to a mile northwest of the Millerstown an- 
ticlinal minor axes. 

§ 68. Other minor and always local rolls traverse the 
measures northwest of the Millerstown axis, but they are 
so slight that it is impossible to trace them out and arrange 
them systematically in series ; even if this could be done 
it would be worse than useless, burdensome to the memory, 
confusing to all and of value to no one. 

§ 69. A rather sharp axis apparently runs through south- 
eastern Venango county, passing close to the northwestern 
comer of Ashland township. Its Synclinal evidently makes 
the sharp loop in the Allegheny river between Emlenton 
and the Scrubgrass bend. 

A description of a gentle but well marked anticlinal and 
synclinal roll will be found in Report V, on pages 10 and 
120, where it has been named the ''Martinsburg Axis." 
Biligent search for the north dip of this flexure in the s\ir- 
face rocks of Clarion county gave only negative results, but 
this may have resulted from insufficient exposures and not 



* See report V, page 10 and map. 
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from an absence of the axis itself. In Chapter VIII of this 
report, a description will be found of an apparent north- 
west by west dip in the productive oil sand, and one too of 
unusual strength, for it averages forty feet X)er mile, and in 
a direction nearly coincident witJi the ^' strike^^^ or line of 
no dip. This roll does not lie in exactly the position at 
which we would expect to find a prolongation of the Mar- 
tinsburg flexure. If the two axis be identical, then the 
Martinsburg flexure must run more to the east than the 
axes farther south. The result of nearly all our recent trac- 
ings of these Bituminous coal basin flexures, seems to in- 
dicate that we can no longer adhere to our the belief in 
long axes of unbroken continuity, but must substitute for 
it a construction embracing anticlinals of broken integrity ; 
stretching away in e-'helon for long distances, splitting, sub- 
dividing or entirely disapi)earing. 



Chapter IV. 

Lower Produotlve Coal Measures. 

• 

§ 70. The Lower Productive coal measures in Clarion 
county are from three hundred and twenty-live to three 
hundred and fifty feet thick, with an occasional and excep- 
tional diminution to somewhat less than three hundred feet. 
These measurements do not include the Mahoning sandstone, 
nor the shales or slates lying between it and the Freeport 
Upper coal, for these rocks are now included in the Barren 
measures. 

§ 71. That the Barren measures once stretched over all, 
or nearly all of Clarion county cannot be doubted, but they 
have been so wasted by erosion that at present they are only 
found in the isolated summits of Red Bank, Porter, Madi- 
son, Perry and Toby townships, where they form a cov- 
ering to the Freeport upper coal. This covering is usually 
rather soft shale, but in some of the higher summits, a por- 
tion of the Mahoning sandstone still remains as the cap- 
rock. 

§ 72. The Coal measures lie between the Conglomerate 
series and the Barren measures, thus : 

Lower Barren measures. 

Lower Productive coal measures. 

Pottsville Conglomerate measures. 

Mauch Chunk red shale. 
The systematized section illustrated by Fig. 2, conveys a 
better idea of the general arrangement of the coal series 
than is afforded by the detailed descriptions. It shows a 
total thickness of three hundred and thirty -five feet. 

(31W. ) 
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§ 73. Generalized Section of the Prodxicthe Coal Measures. 

Freeport Upper coal, 4' 

Fireclay, 5' 

Freeport Upper limestone, 3' 

Shale with ore, 8' 

Freeport Upper sandstone, 2^' 

Shale, 4' 

Freeport Lower coal, 6' 

Fireclay, 2' 

Freeport Lower limestone, 3' 

' Freeport Lower sandstone, with shale, 75' 

Shale, 10' 

Kittanning Upper coil, 2' 

Fireclay or shale, 3' 

Johnstown cement bed (limestone,) . . 2' 

Shaly measures, 40' 

Kittanning Middle coal, 2' 

Fireclay, 2' 

Shale with some sandstone, 30' 

Kittanning Lower coal, 4' 

Sandstone and shale with ore-balls, . . 25' 

Ore, — carbonate of iron, 1' 

Ferriferous limestone, 8' 

Shale, r 

Clarion Upper coal, 2' 

Slaty shale, 25' 

Clarion Lower coal, 3' 

Fireclay, 2' 

Shale, sometimes sandstone, ^ZT 

Brookville coal, 2' 

Fireclay, 3' 

Home wood sandstone. 

§ 74. The above section may be systematized thus : 

Freeport upper coal, .... 
Freeport upper limestone, . 
Freeport upper sandstone, . 
Freeport lower coal, .... 
Freeport lower limestone, 
Freeport lower sandstone, 





Freeport group, 
136' 



Clarion ff^'iP) 

80' 
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Kittanning tipper coal, 1 

Johnstown cement limestone, . . . [ Kittanning group, 

Kittanning middle coal, | I2u' 

Kittanning lower coal, j 

Ferriferous limestone and ore, 

Clarion upper coal, 

Clarion lower coal, 

Brookville coal, 

Freeport Group. 
% 75. "When all its members are present, the Freeport 
group exhibits the succession shown on an Rff.3. 

enlarged scale by Fig. 3, Tliere of 
changes in the various intervals, bui 
thickening or thinning in any one mem 
is usually partly or wholly compensa 
by correlative changes in tlie adjacent 
tervals. The left hand column of figu 
shows the maximum and minimum thl 
ness of each stratum; the right hand ( 
nmn the average measurements of 
group. 

§ 7G. Section of Freeport 

2' to 5' Freeport upper coal, 

3' Fireclay-, 

0' to 10' Shale, sometimes fireclay, . . 

2' to 5' Freeport npper limestoqe, . . 

2' to 8' Shale, with ore balls, , . , . 
20' Freeport upper sandstone, . . 

0' to 3' Shale 

I' to 7' Freeport lower coal, 

1' to 5' Fireclay and shale, 

0' to 4' Freeport lower lime.st(me, . . 

3' to 6' Shale, 

40' to 80' Freeport lower sandstone, , . 
I have never fonnd all the members 
this group present at any one locality 
Clarion county ; one, two, or even th 
are wanting in most of the sections compil 
in this district, but this is partially owj 
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to deficient exposures. Fig. 3 has been drawn on a scale 
five times as large as the other section cuts of this report. 
This was done to insure clearness. 

§ 77. The total thickness of the Freeport group varies 
from one hundred and twenty to one hundred and forty- 
five feet, but it is occasionally diminished to less than one 
hundred feet, by local thinning away of the Freeport lower 
sandstone. At the Bostonia coal mines in Armstrong 
county two miles from New Bethlehem, the whole group 
measures little over seventy feet. The Freeport lower 
sandstone is there replaced by less than twenty feet of shale, 
and the Freeport upper sandstone is quite thin. Such re- 
markable local variations are rare, and do not occur in Clar- 
ion county. 

Freeport Upper Coal. 

§ 78. By reference to the geological map it will be seen 
that this bed is found only in the summits of Madison, • 
Toby, Perry, Porter and Red Bank toAvnships, having been 
removed by erosion from all the remaining townships of 
the county. 

§ 79. In Madison and Toby townships this bed ranges 
from two feet six inches to four feet three inches, but is 
often entirely cut out by horse-backs and other irregular- 
ities, probably due to ancient coal measure streams. It 
has been mined quite largely by Red Bank and Sarah fur- 
naces. All the coal used by these stacks was taken from 
the summits overlooking the river above Brady's Bend, 
and was coked in open hives at the pit-mouth. The result- 
ing coke contained much sulphur and ash, and was full of 
flaws. The coal is too sulphury and slaty to yield good 
coke unless extraordinary care be taken to remove the im- 
purities which might'be effected by crushing and washing 
the coal preparatory to coking. An average sample of the 
feed Bank furnace coke, taken from the centre of a hive 
that had been exposed to the weather for several years, 
yielded by analysis (A. S. McCreath) : 
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Water, 230 

Volatile matter, 1.106 

Fixed carbon, 88.360 

Sulphur, 1.076 

Ash, (reddish gray,) 9.228 

100.000 

The above analysis shows this coke to be of better quality 
than its appearance indicates. 

§ 80. In Porter township the Freeport Upper coal is an 
excellent bed, remarkably free from sulphur, and unusually 
thick. It was used in a raw state many years ago by the 
St. Charles Furnace, yielding pig metal nearly as soft as 
charcoal iron. The stack ran easily on this fuel, showing 
little or no tendency to clog up, and the production was as 
large as when charcoal was used. Remarkably good results 
were obtained by mixing with the raw coal, coke made from 
the Freeport lower coal. In this township the bed meas- 
ures from four feet to four feet nine inches of workable 
coal, contains no slate partings, but is full of minute lam- 
inae of mineral charcoal ; does not lose its shape in burning, 
and swells very little, being in these respects very similar 
to the celebrated Sharon Block coal of Mercer county. 
These properties enabled the f urnacemen to use it in a raw 
state in the St. Charles furnace, which was a charcoal stack 
thirty feet high. I do not think it would bear the burden 
of the charge in a much higher stack. 

At Mr. Goheen's bank, near the St. Charles Furnace 
property this bed measures (Fig. 4) : 

Freeport upper coal, Yl^Ak 

Shale roof. 

Coal, — somewhat slaty, ^" I 4' 9" 

Coal,— good, 4' O'M 

Fireclay floor. I ^'^ ^^ 

§ 81. In Red Bank township this bed usually measures 
about four feet. It is more sulphurous and slaty than in 
Porter township, but is nevertheless a very fair coal. Its 
available area is quite limited. 




• 
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The following analysis shows the character of this coal 
at Mr. Goheen's bank, in Porter township: 

JS^o, 13. 

Water, 1.520 

Volatile matter, 35.320 

Fixed carbon, 64.448 

Sulphur, .672 

Ash, (cream,) 8.040 

KHXOOO 

Coke, i>er cent., 63.16 

Fuel ratio, ; 1:1.54 

"Average sample, exposed in dump for some time. Prob- 
ably outcrop coal. Lustre deep black, more or less stained 
with iron oxide. Bands of slaty coal throughout speci- 
men. Seems in main free from pyrites." 

Freeport Upper Limestone. 

% 82. As this limestone lies only from three to ten feet 
beneath the Freeport Upper coal, it may be considered as 
co-extensive with that coal bed. At many localities it is 
difficult, often impossible, to find any trace of this stratum ; 
indeed, its exposures are very rare, — so rare that I have 
been led to suspect it is often absent. 

It ranges from two to five feet in thickness, is of a dove 
to gray color, with a somewhat conchoidal fracture. 

In Perry township it has been quarried quite extensively 
in lieu of the Ferriferous limestone. 

Tlie following analyses, made by Mr. McCreath, show its 

u^ual composition : 

Ko. 27. No, 31 

Carbonate of lime, 93.803 82.678 

Carbonate of magnesia, 2.270 8.248 

Oxide of iron and alumina, . . . .765 1.365 

Phospliorus, 008 .022 

Insoluble residue, 1.800 6.320 

No. 27 was a specimen from New Athens, in Madison town- 
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ship. No. 34 was taken from Reichert's quarry, in Perry 
township. 

This limestone is exposed at several places in Madison 
township, but in Porter and Red Bank townships it is 
rarely seen. 

Freeport Upper Ore, 

% 83. Tliis ore bed lies from five to fifteen feet below the 
Freeport Upper limestone. It occurs either as ball-ore dis- 
tributed through several feet of fireclay or fireclay shale, or 
as a solid band of plate-ore from six inches to two feet thick, 
but sometimes both the plate and ball-ore are present. 

§ 84. In Porter, Red Bank and Toby townships it is 
rarely seen, and is comparatively valueless ; but in Madi- 
son township it is often locally present, while in Perry 
township it occurs in all the knobs high enough to contain 
it. It has been mined quite extensively from the high land 
near West Freedom, and most of the available ore has al- 
ready been extracted. 

Freeport Upper Sandstone, 

§ 85. The horizon of this rock is often occupied by shale. 
Where the sandstone is present in force we usually find the 
arrangement shown by Fig 5. 

Freeport Upper sandstone section, 

Freeport upper coal, 4' Kg'5- 

Fireclay, , , r 3' ' 

Shale, with Freeport upper limestone, 0' to 10' , _^ ^ ^ ^ 

Freeport upper sandstone, 20' to 30' 

Shale, 3' to 10' 

Freeport lower coal, 3' to 6' 

Though this rock is often wanting, when present it is 
usually quite hard and massive, outcropping in rough es- 
carpments like those seen near Mr. Goheen's coal banks, 
in Porter township. 

Freeport Lower Coal, 
% 86. In Porter and Red Bank townships this is a mag- 
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nificent bed of coal, but unfortunately its available area is 
not large. It is entirely without any slate partings, con- 
tains veiy little sulphur, and obtains a thickness of from 
six to seven feet. Its upper layers are usually inferior to 
the lower part of the bed, but the whole seam furnishes 
coal of excellent quality. 

§ 87. It is extensively wrought by the Fairmount Coal 
Company, at their No. 1 opening, where it measures from 
live feet and a half to six feet and six inches. The com- 
pany sell most of this coal for gas making, to which use 
it is admirably adapted, as will be at once seen from 
an examination of the analyses given in the table be- 
low. The slack coal is utilized by coking. As it is often 
mixed with much slate and fireclay from the roof and floor 
of the mine, it is washed by a ''Stutz" machine before 
being introduced into the coking ovens. Two analyses 
made by Mr. McCreath show the effect of this operation 
on the slack coal ; they will be found in the description of 
Red Bank township. 

The resulting coke shows by analyses, (McCreath) : 

Water, n *. . . . .030 .210 

Volatile matter, 623 .738 

Fixed carbon, 85.777 82.904 

Sulphur, 3.107 1.360 

Ash, (red) (reddish-grey,) . . . 11.463 14.788 



100.000 100.000 

''Lustre, silvery; structure rather dense; numerous 
lenticular masses of slate especially in centre of specimens." 

§ 88. The largest intact area of this coal bed is found on 
the St. Charles furnace property and adjoining lands to the 
north. A railroad three or four miles long with a grade of 
one hundred and twenty five or fifty feet per mile would 
give access to these lands, or the grade might be somewhat 
reduced and inclined planes built from the pit-mouths to 
the railroad. 

§ 89. At the Wilkin's opening near the St. Charles fur- 
nace lands this coal measures, (Fig. 6) : 
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Freeport lAnoer Cnal. * 

Coal ; in roof, 1' 0" ) 

Coal ; rather poor, 1' 0" > 8' 

Coal ; good, 6' 0" I 

Fireclay door. 

Coke made from this bed was used by the St. Charles 
furnace in conjunction with raw coal from the Preeport 
Upper coal, and is said to have very materially increased 
the run of iron. 

The following table of analyses shows the character of 
this Lower Preex>ort coal at different localities in the south- 
em townships of Clarion county. 



§ 90. Analyses of the Freeport Lower Coal. 





U 


12 


17 


W 


25 




1.320 

40.665 
63.980 
1.490 


I.ITO 
89.155 

61.388 
2.067 
6.220 


1.860 
38.510 

64.669 
1.04B 
8.926 


1.040 
87.116 
66.357 
1.163 
3.726 




Volatile inntter, 

Fixed ewrlion, 


36.116 
63.632 












100.000 


100.000 


- 100,000 


100.000 


100.000 


Coke por oent., 

ColorofMh, 

Fuel ratio, 


68.116 


60.675 


BB.640 


61.245 
1: 1.61 


60.107 
oream. 
1:1.63 



No. 11. Fairmount Coal Company, bank No. 1, Red Back 
township. 

No. 12. Goheen's bank. Porter township. 

No. 17. McNutt's bank. Porter township. 

No. 18. Wilkin's or McCIure's bank. Porter township. 

No. S.'i. Murphy's bank, Madison township. 

These analyses need no coninieiit, they bespeak for them- 
selves the excellent quality of this coal. 

In Madison, Toby and Perry townships this coal is found 
only in the highest knobs ; is usually of inferior quality 
and quite thin. 
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Freeport Lower Limestone. 

% 91. This stratum i» usually from two to eight feet be- 
neath the Freeport Lower coal. In is by no means a per- 
sistent member of the coal series, and even when present is 
rarely exposed. 

. It is of ten called the ''flag lime" from its division into 
plates or flags by lines of stratification from one to three 
inches apart. These plates are always rough on both their 
inferior and superior surfaces, and are readily separated 
from each other. 

The thickness of the bed is extremely variable, ranging 
from one to six feet. As it yields an inferior lime it is rarely 
quarried. A specimen taken from its outcrop on the road 
running southeast from Reimersburg, yielded by analysis 
(McCreiath) : 21^, 

Carbonate of lime, 82.000 

Carbonate of magnesia, 6.311 

Oxide of iron and alumina, * 2.736 

Phosphorus, 015 

Insolubje residue, 7.940 

Freeport Lower Sandstone. 

§ 92. j^t Brady's Bend and throughout the eastern part of 
the county, this is a hard massive sometimes coarse grained 
sandstone, jutting out in abrupt escarpments along the 
steeper hillsides. It is gorgeously exposed in a vertical 
cliff on the Armstrong side of the Allegheny river at Brady's 
Bend, where it shows a most extraordinary thickness, which 
cannot be wholly attributed to it alone, but to its union with 
the underlying sandstone that here occupies the horizon 
usually filled by shales of the Kittanning group. It is 
possible however that there is here a honi fide thickening 
downwards of the Freeport Lower sandstone. If this be 
true, then an extensive coal measure erosion of the Kittan- 
ning shales at this point must have preceded its deposition. 

§ 93. In Toby, Porter and Red Bank townships much of 
this rock is replaced by shale in which small worthless spo- 
radic coal seams are occ^asionally found. These are possible 
the '*Eichenhaur and Currie" local coals of Q and V. 
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The Freeport lower sandstone caps many of the summits 
in Piney, Monroe and Limestone townships, and its lower- 
most layers just touch the high land near Edenburg. 

The Kittanning Group. 

§ 94. This group embraces from one hundred and ten to 
one hundred and thirty feet of measures which usually 
contain the succession shown on an enlarged scale by Fig. 7. 

§ 95. Section of the Kittanning Group. 

V to 3' Kittanning upper coal, 2' 

0' to 4' Fireclay or shale, 2' 

0' to 6' Johnstown cement bed, 3' 

40' to 50' Shale ; sometimes contains sandstone, .... 45' 

1' to 3' Kittanning middle coal, 2' 

2' to 4' Fireclay, 3' 

35' to 40' Shale, 35' 

2' to 5' Kittanning lower coal, 4' 

2' to 6' Fireclay, 5' 

12' to 28' Sandy shale ore balls near bottom, 20' 

i' to ^' Ore — carbonate of iron^ V 

If! to 15' Ferriferous limestone^ 10' 

% 96. The Ferriferous limestone and its overlying ore be- 
long to the Clarion group, but are added to the above sec- 
tion to show the relationship of the Kittanning coals to the 
underlying measures. 

§ 97. The development of this group as a coal series is 
rather obscure in Clarion county. Its three members are 
nearly always present but all of them can seldom be de- 
tected at any one locality. This is owing to the fact that 
the Upper and Middle beds are rarely more than one and a 
half to two feet thick. On careful topographical exami- 
nation their position can sometimes be recognized by slight 
terraces or swampy ground. 

Kittanning Upper Coal, 

§ 98. I have never seen this coal of workable size or qual- 
ity in Clarion county. It has been repeatedly opened at 
several places in Red Bank township, and has been pros- 
pected upon in many other townships, but always with neg- 
ative results. 
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Kittanning Upi)er coal bed, 
Johnstown cement bed, . . 



Rg.7. 



aaibj 



Kittanning Middle coal bed, 






r.c^ 



Kittanning Lower coal bed. 

Ferriferous sandstone, . . 
Buhrstone iron ore bed, . . 
F<^rriferous limestone, . . 




KITTANNING GROUP. VV. 43 

Its quality is often very good when thin, but when of work- 
able size it is, — so far as we now know, — a very inferior bed. 

At the Bostonia mines near New Bethlehem in Arm- 
strong county this bed consists of an upper bench of can- 
nel coal averaging seven feet in thickness, with a subjacent 
two foot bench of bituminous coal. 1 have found no can- 
nel coal at this horizon in Clarion county. 

The horizon of this coal i^, however, par excellence the 
cannel horizon of the Lower Productive coal measures. 
The celebrated Darlington cannel, the Murrinsville and 
Jforth Washington cannel coals of Butler county (Report 
V), the Bostonia cannel, and the cannel coal mined at many 
other localities in these northwestern counties, all appar- 
ently occur at this place in the coal measures. But though 
this bed is the main cannel horizon^ the bed is usually 
an ordinary bituminous seam, its change to cannel being 
purely local and of sporadic nature. 

The lower two-foot bench of the Bostonia mines has been 
found and opened at Fairmount, by Capt. Brinker of the 
Fairmount Coal Company, but no trace of the upper (can- 
nel) bench was discovered. It therefore cannot be co-ex- 
tensive with the bituminous bench. 

§ 100. The Kittanning Upper coal, thin and poor, is often 
seen out-cropping along the roadsides in Limestone, Toby, 
Madison and Perry townships. It can be identified by its 
height of one hundred and ten to one hundred and thirty 
feet above the Ferriferous limestjone, and by its proximity 
to the overlying Freeport Lower sandstone. 

Johnstown Cement Limestone. 

§ 101. This stratum takes its name from the locality 
where it is best known, viz : Johnstown Cambria county, 
Pennsylvania, where it had always been erroneously iden- 
tified with the Ferriferous limestone until Mr. Piatt in Re- 
port HHH proved that its place in the coal measures is far 
above that of the Ferriferous. • 

I have seen this stratum exposed at only one locality in 
Clarion county. This exposure is situated on Middle run 
(though far above stream level), 1,000 feet north from the 
Fairmount Coal Company's opening on the Freeport Lower 
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coal. Vague reports assign it a thickness of six feet, but 
from the character of the outcrop I do not think that its 
entire measurement will exceed three feet. 

It is an extremely ferruginous limestone of brownish- 
grey color, rather hard, and breaks in blocks of irregular 
shape. 

§ 102. The following analyses made by Mr. McCreath, 

contrast its character at Argyle, in Butler county and at 

Fairmount, this county. 

6. 7. 

Carbonate of lime, 20.803 25.089 

Carbonate of magnesia, 4.964 6.008 

Carbonate of iron, 47.642 37.596 

Sesquioxide of iron, 1.500 1.571 

Alumina, 5.390 4.851 

, Sulphur, 133 .083 

Phosphorus, 508 .474 

Insoluble residue, ........ 15.920 20.100 

Metallic iron, 24.050 19,250 

No. 6 is a sample taken from an opening made by Maj. 
Mobly, at Argyle, Butler county. 

No. 7 is the bed exposed at Fairmount. 

The striking agreement of these two analyses places the 
identity of the two beds beyond doubt. The specimen 
from Argyle is rather more ferruginous than that obtained 
at Fairmount. It might be termed a self -fluxing ore. 

Kittanning Middle Coal, 
% 103. This is a somewhat better coal than the Kittan- 
ning Upper bed. It is generally too thin to mine, but is 
opened at a few banks in the southern row of townships. 
At Mr. Somerville' s bank, in Toby township, it shows this 
structure. Fig. 8 : 

Kittanning middle coal : 
ShalQ roof. j5^3 

Slaty coal, 7"^ ^ 

Coal, 2' 

Slate, 1 

Coal (about), 1' 0'' 

Fireclay floor. 



n 



3' 8' 
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It lies about forty feet above the Kittanning lower coal 
and forty-five feet more or less, below the Kittanning 
Upi)er bed. Average samples of this coal, taken from the 
Somerville bank and the abandoned opening at Fairmount, 
yielded on analysis by Mr.' McCreath : 



• 



§ 104. Analyses of the Kittanning Middle Coal, 

16. £3. 

Water, 4.765 1.410 

Volatile matter, 35.675 36.900 

Fixed carbon, 54.037 46.917 

Sulphur, 913 1.583 

Ash, 4.610 13.190 

100.000 100.000 

Coke, per cent., 59.560 61.690 

Color of ash, cream, grey, red 

tinge. 
Fuel ratio 1:1.51 1:1.27 

No. 16, Fairmount Coal Company, old opening,— out- 
crop coal. "Yields an inferior coke." 

No. 23, Somerville' s bank, Toby township. "Numerous 
bands of greyish-black ashy coal throughout specimens." 

The Fairmount opening yields very fair coal, but the bed 
is too thin for profitable mining. It is possible that some 
areas may yet be found in which this bed is of workable 
size, but much prospecting has already been done at its 
horizon yielding as yet only negative results. 

Kittanning Lower Coal. 

% 105. Farmington, Paint, and Elk are the only town- 
ships of Clarion county in which this coal is not found. In 
that part of the county lying north of the townships bor- 
dering on Red Bank creek, the Kittanning Lower coal lies 
very close to the Ferriferous limestone. 

At Sligo it is from fifteen to twenty feet above the lime- 
stone ; in Beaver township, about twenty feet above that 
stratum ; and in Highland and Knox it is sometimes within 
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ten feet of .the limestone ore ; while at Red Bank it is forty 
and at Fairmount thirty-live feet above the top of the Fer 
riferous. 

§ 106. At Catfish the bed measures, Fig. 9 : 

Kitianning lower coal (a) : 

Shale roof, seen, (25') 

Slate and coal, 10 

Coal, 10 

Pyrite i' 

Coal, 4 

Soft, bony parting, 1 

Coal, 1' 10 

Soft parting, \ 

Coal, 6 

Fireclay floor. 

In this vicinity it is highly prized as a steam coal, for 
which purpose it is also mined at Fairmount. Capt. 
Brinker, of the Fairmount Coal Company, has lately made 
some experiments with a view to utilizing the slack by 
coking. The following analysis (No. 5) was made from a 
sample of this coke ; beside it is an analysis (No. 32) of 
coke made from the same coal at Sligo. The large percent- 
age of sulphur might be greatly decreased by washing the 
slack prior to coking. 

Water, 020 2.090 

Volatile matter, 510 2.826 

Fixed carbon 84.588 84.248 

Sulphur, 2.672 1.764 

Ash 12,210 9.072 



100.000 100.000 



Color of ash, reddish reddish 

brown, grey. 
Phosphorus, 012 

§ 107. At the opening worked by the Fainnount Coal 
Company the bed shows the structure of Fig. 10. It here 
lies about thirty feet above the level of Red Bank creek. 
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Kittanning lower coal (b) : 

Hard shale and sandstone roof. 
Slaty coal, 4 



// 



2' 4" 

2" 

r ir 
1" 



Eig.ia 



4' 11 




Coal, 

Bone, 

Coal, 

Sulphur band, 

Coal, 

Sandstone floor. 

Going north the bed decreases in size, so that in the north- 
ern townships it rarely exceeds three feet while its average 
thickness is about two feet and eight inches. At the openings 
worked by the Sligo Branch Coal Company near Reimers- 
burg, the bed is three feet and a half thick with only one 
thin parting near the middle of the coal, thus. Fig. 11 : 
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§ 108. Kittanning Lower Coal (c). 

Black slate roof. 

Coal, 1' 8'' 

Parting, 1" 

Coal, r9'' 

Fireclay floor. 

The bed is rather variable in this vicinity rapidly chang- 
ing from three feet three inches to four feet and six inches. 

§ 109. The Kittanning Lower coal has an available work- 
able area far exceeding in extent that of any other bed. in 
this county. In Red Bank, Porter, Madison, Piney, Toby, 
Monroe and Limestone townships broad tracts of it remain 
in an almost undisturbed state. The country banks rarely 
penetrate more than two or three hundred feet into the hill 
sides so that when this coal has a thick covering they do 
not touch the main body of the bed. 

The accompanying table of analyses (page 48) made by 
Mr. McCreath, shows the average quality of the bed at dif- 
ferent localities in Clarion county. They all show a large 
percentage of volatile matter, but as a drawback to this 
the amount of sulphur is frequently so great as to mate- 
rially impair its quality. It is always a strong steam coal. 
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The bed is very favorably situated for mining on Town 
run and near Shannondale in Red Bank township where it 
is tolerably thick and of fair quality, with very little slate. 
It is easily accessible from the Low Grade railroad, and 
though it has a rather steep dij) southwest by west, it lies 
for several miles at a nearly uniform elevation above the 
stream. 

The Clarion Group. 

§ 111. In the southern part of the county and in Armstrong 
county, as well as in southern Butler this group consists of 
the Ferriferous limestone and two underlying coal beds ; but 
in northern Butler, northern Clarion and Venango county 
it contains three coal beds. In Report V on northern But- 
ler this peculiarity of the group was described and an ex- 
planation (somewhat hypothetical) of it hazarded from 
rather meagre data. Subsequent study of the Clarion 
county coals and of this group in Venango county (while 
preparing the geological coloring of the Venango county 
map) has furnished a series of sections which corroborate 
my former conclusions. 

§ 112. The accomjjanying illustration, — Plate I, — shows 
a series of sections taken along a line running northeast- 
wardly from Martinsburg in Butler county to Edenburg in 
Clarion county with one or two additional sections north 
and south of that line. The splitting of the Clarion coal 
into two beds would probably be shown better by sections 
along a line running northwardly from Martinsburg to 
Scrubgrass, but in the absence of such a series, those ob- 
tained in Clarion county have been used. 

§ 114. The Brookville coal which ordinarily lies from 
thirty to fifty feet beneath the Clarion lower coal is not 
shown on the plate. When this coal is present north of the 
split the group consists of the succession shown by Pig. 
12. This figure was drawn on an enlarged scale to clearly 
show the different mem berg of the group. 
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§ 115. Northern Section of Clarion Group. 

Ore^ — carbonate of iron, 1' 

Ferriferous limestone, 8' 

Shale, — variable, 7' 

Clarion Upper (Scrubgrass,) coal, . . 2' 

Slaty shale, 24' 

Clarion Lower coal, 4' 

Fireclay, 3' 

Shale, 30' 

Brookville coal, 2' 

Fireclay, 3' 

Homewood sandstone, top. 

While the'above lignre shows the usual 
arrangement of this series north of the split, 
Clarion coal, it does not express the uni- 
versal structure of the group, for this is not 
constant. At many localities in northern 
Clarion and northern Butler, — as for in- 
stance on Wolf creek, V, page 129,— the 
Brookville coal finds no place in the series, 
being cut out by the Homewood sandstone, 
which lying far above its normal horizon 
occupies the horizon properly belonging to 
the Brookville coal and its overlying shales. * 
When this structure obtains the Clarion Up- 
per and Lower coals are usually both present. 

Additional sections showing the Clarion 
coal split into two beds will be found by ref- 
erence to Figs. 64 and 73, which have been drawn on the same 
scale as Figs. 12 and 13 to facilitate comparison with the sec- 
tions of Plate I. It will be readily seen that Fig. 64 will fit 
between sections B and C of Plate I; its geographical location 
alone indicates its position. The two beds probably unite a 
short distance south of this section. The section shown 
by Fig. 73 falls between section E and F on the plate. The 
Brookville coal was not seen near the place of either section 
64 or 73, though it is probably present at both localities. 

* Himb Bhalea and the Clarion soncUtone &re identioU. 
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South from the junction or union of the 
two benches of the Clarion coal the normal 
arrangement of the group is similar to that 
shown by Fig. 13. 

§ 116, Southern Section of the Clarion 

Group, 

Ore ; carbonate of iron, V 

Ferriferous limestone, 8' 

Slaty shale 30' 

Clarion (upper and lower) coal, .... 4' 

Fireclay, 3' 

Shale ; containing Clarion sandstone, . . 40' 

Brookville coal, 3' 

Fireclay and shale, 5' 

Homewood sandstone, top 

This structure is also modified at limes 
by a rise in the Homewood sandstone, so 
that the Clarion coal lies but a few feet 
above that stratum, thus leaving this coal, 
(the Clarion coal proper,) as the sole repre- 
sentative of the group. 

The Clarion group, or a portion of it, is 
found in every township in Clarion county ; 
in the northern parts it is the Summit 
series. 
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The Ferriferous LiTnestone and Ore, 

§117. As the ''limestone" or "buhrstone ore" is al- 
ways intimately associated with the Ferriferous limestone, 
and as their outcrops are practically co-ext«nsive, they are 
best described together. A separate and more minute de- 
scription of the ore will be found in the chapter describing 
the charcoal iron furnaces. 
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The Ferriferous limestone in Clarion county has an aver- 
age thickness of eight feet ; but in the western townships, 
as it approaches its area of best development in Butler and 
Armstrong counties, it sometimes attains a thickness of 
fifteen feet; but in the northern, eastern and southern 
townships it rarely exceeds six feet. 

When thick its planes of stratification are usually two 
or three inches apart, giving it a flaggy character. The bed 
plates present numerous depressions and elevations some- 
what resembling a ''cobblestone" pavement. They are 
never smooth. The rock is much more massive when thin, 
with lavers from one to two feet thick ; is harder and usu- 
ally of darker color. 

§ 118. The stone varies somewhat in color, usually being 
of a dirty gray tinge, but sometimes is quite dark, even 
nearly black and again may approach a bluish steel color. 
Though characteristically f ossiliferous its fossils are seldom 
visible in the body of the rock. This is because the indi- 
vidual shells, crinoid stems, etc., are so finnly united to- 
gether in the body of the rock that they fracture with it 
in any direction. But the fossils are sometimes beautifully 
weathered out on surfaces of the rock exposed to aerial 
action ; because the fossils are more or less crystalline in 
structure, and resist the solvent action of water charged 
with carbonic acid, whereas the amorphous calcareous 
matter in which they are imbedded is much more soluble. 

§ 119. In some parts of the county the Ferriferous lime- 
stone is absent over large areas in which the hills are high 
enough to catch it. The blue line showing its outcrop on 
the map, has been omitted from those parts of the county 
in which it is Jcnown to be absent. 

This blue line represents more than four hundred and 
fifty linear miles of actual outcrop within the county 
limits. 

§ 120. The overlying ore-bed rests directly upon the lime- 
stone, either as a separate layer or gradating downwards 
by imperceptible shades into the lime-rock, so that it is 
often difficult to tell where the ore ends and the limestone 
begins, and nice versa. But as a rule there is a distinct line 
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of demarkation between the two ; sometimes but not often, 
the ore-bed is entirely separated from the limestone by 
a layer of shale from two or three inches to as many feet 
thick. Again, the ore may exist as balls or kidneys scat- 
tered through the overlying shale, or plate-ore and nod- 
ules may both be present, the latter overlying the ore band 
proper. 

At exceptional localities the ore bed is two, three or four, 
sometimes even six feet thick ; but this is far more than its 
average size. It ordinarily measures from six to fourteen 
inches, with a mean average size of ten inches. 

§ 121. The output of any mine or open-working is always 
increased by a variable amount of ball-ore obtained in the 
supra- jacent shale. 

The following table of analyses made by Mr. McCreath 
from samples of the Ferriferous limestone, demonstrates 
without further comment how valuable this stratum was to 
the old charcoal furnaces, all of which used it as a flux. 



§ 122, Analyses of the Ferriferous Limestone. 



Carbonate of lime, . . . . 
Carbonate of magnesia, . . 
Oxide of iron and alumina, 

Phosphorus, 

Insoluble residue, . . . . 



u. 


20. 


28. 


95.232 


95.196 


95.632 


.407 


1.265 


.930 


1.310 


1.529 


1.050 


.061 


.081 


.070 


2.190 


1.780 


1.960 



35. 



96.428 

1.202 

.867 

.023 

1.110 



No. 14. Long Run, in Porter township. 

No. 20. Sligo Furnace, Piney township. 

No. 28. Hindman's quarry, Clarion township. 

No. 35. Barger's quarry, Perry township. 

The limestone, used as a furnace flux, would not give as 
good results as the above analyses indicate, for more or less 
dirt always becomes mixed with the stone in quarrying 
and handling it. 
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Clarion Upper Coal. 

% 123. This is rarely workable, but always furnishes coal 
of good quality. In northern Clarion county it is usually 
from four to ten feet beneath the Ferriferous limestgne, 
from which it is separated by soft shale of rather dark 
color. At Edenburg it is a little over one foot thick, 
at West Freedom two feet, and at Bister's in Venango 
county, eighteen inclies thick. At the latter locality it has 
been mined by stripping along with the Ferriferous lime- 
stone. South of Edenburg and West Freedom it coalesces 
with the Clarion lower coal. It is therefore practically ab- 
sent from the central and southern parts of the county. 

Clarion Lower Coal. 

% 124. This, the Clarion coal proper, though rarely a good 
bed, is mined at many localities in the northern and central 
portions of the county. In the southern townships it is 
very thin and poor. It furnishes much better coal in Farm- 
ington to\^nship than in any other part of the county. 

It is found at from twenty to thirty-five feet beneath the 
Ferriferous limestone. When the Clarion sandstone is 
present it lies only a few feet above that rock, but as 
a rule the underlying rocks are the shales that usually 
occupy the horizon of the Clarion sandstone, — or again, it 
may lie down close to the Homewood sandstone, when that 
rock lie^ above its normal position. « 

§ 126. In Peny township this coal shows — Fig. 14 : 



Clarion Lower coal. 
Shale roof. 

Coal, 

Bone, 

Coal, 

Bone, 

Coal, . . . / 

Fireclay floor, (seen,) . 
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BrooJcmlle Coal. 
% 126. This is an almost worthless bed in Clarion county. 
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Approaching its area of good development in Jefferson 
county, it becomes a workable seam in Mill Creek and 
Limestone, and parts of Clarion, Highland, Paint and pos- 
sibly Farmington townships, measuring from two and a 
half to four feet, and is of better quality than in other 
parts of the county. But at best it is a poor bed, and 
withal so variable and consequently so unreliable that it 
need not be looked to for any large supply of coal. 

In Brady, Madison, Porter, Perry and Toby, and all the 
central and western townships, it is little better than a bed 
of bituminous shale. 

§ 127. It is often entirely displaced by the Homewood 
sandstone, which, elevated by anticlinal rolls or irregulari- 
ties of original deposition, lies higher than the level of the 
ancient marsh in which the bituminous matter of this coal 
bed accumulated. 



Chapter V. 

Hocks underlying the Coal Measures. 

§ 128. Sub-carboniferous* rocks properly so-called are 
found in Clarion county from the bottom of the coal meas- 
ures down to water level. 

§ 129. In all considerations of the sub-coal measure rocks 
of Clarion county and indeed of nearly all the western 
counties, the top of these measures is easily and readily 
fixed by the base of the Clarion group, whether this be the 
Clarion Lower or Brookville coal bed. In eastern Clarion 
county the following succession is found beneath the Clarion 
group, but in the western part of the county the Mauch 
Chunk shale is not present as red shale. 

Coal measures, No. XIIL 

Conglomerate measures, No. XII. 

Mauch Chunk red shale, No. XI. 

Pocono, upper or grey, ) 

Pocono, lower or red, f ^- -^• 

PocoTio No. X 

§ 130. The results of a study of the Susquehanna river 
exposures in Clinton, Lycoming, Cameron and Elk counties 
have I think proven that in the western counties the white 
Pocono sandstone of the east consists of two lithologically 
distinct sub-divisions, an upper or grey^ and a lower or red 
member. It is not my province to enter upon a discussion 
of the oil-rocks ; that will be accomplished by Mr. CarlPs 

♦Many objections obtain to an indiscriminate use of the term "sub-carbon- 
iferous,** which literally is too comprehensive, and as a specific name, gives 
rise to endless controversies ; in that there is at present tlie greatest possible 
diversity of opinion as to the extension downward of the true carboniferous; 
for these reasons this term, though often greatly needed, has been expunged 

from the following pages. 

(67 VV.) 
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report 1. 1. 1, on the oil regions ; but it seems proper to state 
th'at the red bands of the oil group, — and consequently the 
group itself, — seem to correspond to the red rocks of the 
lower division. The upper or grey Pocono is limited above 
by the Mauch Chunk red shale and below by the Pocono 
red bands. A few feet of the upper Pocono comes above 
stream level along the Clarion river near Cooksburg, but 
the lower or red Pocono^ — the oil sand group, — is always 
hidden far beneath water level. 

Mauch Chunk Red Shale, No. XI, 

% 131. The actual existence of the red shale of No. XI 
in Clarion county was not certainly known until June, 1879, 
when Mr. W. G. Piatt discovered a thin band of it in an 
exposure on the Low Grade railroad near Patton's station. 
Knowing that it is present at that locality we are prepared 
to admit its occurrence in wells drilled at Brookville, Sny- 
dersburg, Marienville, (Forest county,) and also as far west 
as Sligo and Edenburg. The existence of red shale in the 
Brundred well No. 4 at the last named town we know to a 
certainty, for this well was carefully watched and measured 
by Mr. J. H. Carll who preserved sand-pumpings from 
nearly every stratum pierced by the drill.* The records of 
these other wells, which will be found scattered through 
this report, show the existence of a thin red band at a dis- 
tance below the Ferriferous limestone of from three hun- 
dred and twenty-five to four hundred feet. It nearly al- 
ways occurs at the top, middle, or bottom of an interval of 
soft measures, — presumably shale or slate, — which is gen- 
erally of dark color. 

♦ The existence of red rook at the same horizon with these Clarion county 
red bands of No. XI has lately been detected by Mr. Carll in sand-pumpings 
from the Beaver Falls well in Beaver county. The floor of the derrick of this 
well is about level with the top of the Homewood sandstone, and the reddish 
stratum was pierced at a depth of ihrte hundred and forty feet, lying at the 
base of forty feet of soft measures which evidently correspond to the shales 
immediately beneath the Ohio (Shanm) conglomerate, thus showing a thick- 
ness of three hundred feet of Conglomerate measures underlaid by soft mea»- 
ures 40 feet, red sandy shale 5 feet. Beneath the red band a layer of greenish 
rock occurs which Is probably part of the same stratum. This swells the thick- 
ness of No XI at Beaver Falls to at least fifty-five feet. For a record of the 
Beaver Falls well, see report I.I.I. 
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Whether this interval or simply the contained red band 
represents No. XI we cannot positively determine, but it 
seems most probable that the former is true and that 
throughout Clarion county a true representative of No. XI 
is always (or nearly always) present though it may often be 
lacking in redness, ^ 



Conglomerate Series^ IS^o, XIL 

§ 132. As already intimatad the base of this reries is de- 
fined by the Mauch Chunk red shale ; its top by the Clarion 
group of coals. 

A description of the series as usually found in Clarion 
county is embodied in the following section, illustrated by 
Fig. 15. t The sandrocks underlying the Homewood sand- 
stone cannot be arranged in any definite system as- they are 
extremely variable both in number and thickness, but their 
total thickness is very nearly constant. 



Eg. 15 



§ 133. Conglomerate Series^ Fig, 15, 

Homewood sandstone (Tionesta), hard 

and massive, usually coarse, . . 30' to 50' 
Shaly measures, with an ore bed near 

middle, sometimes associated with an 

impure coal bed, 35' 

Sandstone, massive usually fine grained, 

(about) 40' 

Shale, very variable, is often a source 

of bog-ore deposits, 25' 

Sandstone, with one or two thin beds 

beds of shale, though these are some- 
times absent, 130'± 

Mauch Chunk red shale^ in dark, shaly 
measures, on Red Bank creek (seen), 5' 

f This ftgure fails to show what it was intended to illustrate. By some over- 
sight the 130 feet of sandstone forming nearly half of the (./onglomerate series 
has been merely indicated by the artist, and the red shale of No. XI entirely 
omitted. By imagining the lowest sand rook to extend downwards for about 
one inch below the bottom of the section, the reader will have a fair concep- 
tion of the section as originally drawn. This section is duplicated on page 
plate VI, to which the reader is referred. 
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§ 134. The above described succession is more usually 
found than any other arrangement, but it is often hardly 
possible to definitely fix either the upper or lower limit of 
the series. In the record of the Columbia oil well, No. 19, 
the Homewood sandstone is apparently absent, and the 
downward extension of t^e Conglomerate measures cannot 
be accurately determined.* Other instances of similar 
character are seen in records of the Midland oil well, the 
James well, and many other wells drilled for oil in Clarion 
county. In fact, it seems probable that the underlying 
Pocono strata are often in immediate juxtai)osition with 
the lower layers of the Conglomerate measures ; and 
again, that over certain areas the two formations are sepa- 
rated by the Mauoh Chunk red shale, or soft measures 
equivalent to it. That this latter arrangement can be traced 
far west of Clarion county is shown by Plate VI, which 
also shows the horizon of red measures beneath the Con- 
glomerate series to be stratigraphically equivalent to the 
shales immediately beneath the Sharon conglomerate, a 
description of which has already been given in Report V. 
The sections forming this plate are discussed in order below. 

§ 135. The Sharon section is taken from a generalized 
description of the Conglomerate measures given in Chapter 
2, Part II, of Report V. It compares well with the Clarion 
county sections, showing that the Mauch Chunk red shale 
horizon is probably the same with the shale interval imme- 
diately beneath the Sharon or " Ohio" conglomerate. This 
Sharon or Ohio conglomerate must then be the base of No. 
XII, the Conglomerate series. In the chapter above referred 
to the downward limit of the Conglomerate series was not 
definitely defined, as when that report went to press it did 
not seem advisable to make any arbitrary division of these 
measures ; but since the completion of my survey of the 
Beaver and Shenango valleys (1875), I have looked upon 
the Sharon conglomerate immediately underlying the 
Sharon coal bed as the basal plate of the Conglomerate 
series of sandrocksf. 



♦ It is probably at a depth of 3C9 feet in the well, 
f See foot-note, page 32, Report V. 
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§ 136. The John Smith well section is introduced merely 
as a connecting link between the Mercer and Clarion county 
sections. 

§ 137. The Sligo well shows a thin red hand forming the 
base of eighty-five feet of soft slate. It is possible that 
this well is placed somewhat to low beneath the Ferriferous 
limestone, thus throwing the red-band a little lower than it 
should appear when compared with the generalized section. 

§ 138. The Hope well record shows no red rock, but the 
bottom horizon of the Conglomerate sandrocks is shown by 
the description, thus: — White sand^ 27'; black slate^ 18'; 
greenish sandstone^ 8'; — the "greenish" sandstone* evi- 
dently belongs to the sub-conglomerate measures. 

§ 139. The Snyder shurg well record is defective in detail, 
but nevertheless it exhibits- a good generalized representa- 
tion of the Conglomerate measures, and the distinction be- 
tween these and the underlying rocks is noted by the 
driller who gives the name "mountain" sandf to the 
lower sandy bands of the Conglomerate, not dignifying the 
greyish and ' ' shelly ' ' sand layers below by the name of 
"^a/wZ" or sandstone, but calling them "shells," i. e., a 
hard stratum, generally sandy but finegrained and hearly 
always of dark color. The red rocJc of No. XI corresponds 
well with the Sligo red-band. 

§ 140. The Mauch Chunk red shale is also shown by the 

♦ The occurrenceof ^rccniaAor olive colored layers of shalein intimate associ- 
ation with red shale, or entirely replacing it is one of the most markedly charac- 
teristic featuies of nearly all red shale deposits. The red shales of No. XI, 
the red sandstones of No. IX [Red Catskill], and the red sandrocks and 
shales of No. V [Clinton Group] in Eastern Pennsylvania are full of olive 
and greenish-grey layers. And these can often hardly be called layers^ for 
in a single stratum the olive-green and red may be so commingled as to give 
the rock a brecciated appearance. 

fThis distinction is very noticeable in many of the Clarion, Butler and 
Armstrong county wells where the hole is oased at or near the base of the 
Conglomerate measures, the sandstones of which being coarser and more por- 
ous than the underlying sandy layers contain more or less water all the way 
down, thus necessitating deep casing. When the base of these loose-grained, 
whitish sandstones has been passed the drillefr says that he is 'through the 
mountain sand.'* The underlying Pocono sandstones or sandy layers are fine 
grained, greyish and seldom contain an appreciable amount of water. 
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Hunt and Towler well record. This well is situated near 
Marienville in Forest county. ^ 

§ 141. The basal plate of the Conglomerate measures is 
often so closely united to the underlying sandrocks of the 
Pocono formation that it is not easy to say where one 
ends and the other begins. In many well records we find 
the driller recording sandstone for five hundred feet or 
more below the Ferriferous limestone : this is undoubtedly 
often the result of ignorance, carelessness or indifference, 
but it sometimes happens that the measures are quite sandy 
for one hundred and fifty feet more or less beneath the base 
of No. XII. When such conditions prevail, the only means 
by which the downward extension of the Conglomerate 
measures can be defined is by a careful preservation and 
subsequent study of all the sand-pump ings : the dividing 
line between the Conglomerate above and Pocono below is 
then usually determined with little difficulty by the litho- 
logical difference between sands from the respective forma- 
tions. 

The Conglomerate sandrocks always yield lighter colored, 
coarser, cleaner sand-drillings than the Pocono measures, 
the sandy layers of which are characteristically greyish, 
fine-grained, brittle, with more or less clayey cementing 
material. 

§ 142. The division between the Conglomerate series and 
Mauch Chunk red shale (No. XI Umbral or sub-carbonifer- 
ous limestone) is necessarily arbitrary, /. ^., it has not been 
proven to be a natural or strongly marked line of demark 
ation. If the bottom Conglomerate sandrocks were laid 
down along the shore or as marginal deposits to the bitu- 
minous coal basin of western Pennsylvania it seems certain 
that contemporaneously with their formation finer shale, 
sandstone, and mayhap limestone was depositing in deeper 
water over more central areas, which in some parts of the 
State we may now recognize as the equivalents of the Mauch 
Chunk (Umbral) red shale and limestone. The attenuated 
edges of these calcareous and shaly deposits, lapping up 
over some parts of the already deposited sandstones and 
conglomerates (of Serai character but Serai- Umbral age,) 
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would now be found interlocked between or in the horizon 
of sandstones that in this report have been referred to the 
Conglomerate group.* This view of the structural deposi- 
tion of the Conglomeratic sandrocks of northwestern Penn- 
sylvania may furnish us an explanation of the apparent 
occurrence of Umbral linestone (No. XI) in Armstrong 
county arid at Lowellville, Lawrence county at or in the 
proper horizon of the Connoquenessing group of sandstones. 

§ 143. The possibility of extensive erosions of the Pocono 
and Mauch Chunk strata prior to the deposition of the Con- 
glomerate measures yet remains, but our data are inade- 
quate to a proper discussion of this subject. 

§ 144. Economically considered the Conglomerate meas- 
ures in Clarion county present little of interest or value. 
Its coals are thin, impure, subject to sudden local variations 
and are few in number. Those lying in the interval of shale 
and slate subjacent to the Homewood (Tionesta) sandstone 
are always more peraistent, thicker and purer than any 
lower beds, in fact the coals underlying this horizon hardly 
deserve the name ; they are little more than seams of bitu- 
minous shale. 

§ 145. Mercer coals, — Coal seams of the Mercer horizon, 
i, ^-, beneath the Homewood sandstone, have been worked 
on Catfish run in Madison township, in Paint township and 
at North Pine Grove(?) in Farmington township, yielding^ 
at these as well as some other now abandoned workings, a 
very fair non-pyritous coal. The great drawback in work- 
ing these seams is their irregular and often insignificent 
thickness. 

§ 146. Mercer Ore-beds. — In the same horizon with these 
(Mercer) coal beds several ore-beds have been discovered 
and worked at a few places. This ore, a nodular carbonate 
in most part, usually lies disseminated through several feet 
of bluish shaly slate, but at times is found in several closely 
approximated but entirely distinct beds, each of which 

*Thi9 same feature Is strikingly shown by some of the detailed sections of 
the Conglomerate in the Anthracite coal regions published in the report of the 
First Survey, where the red shale of the Umbral (Mauoh Chunk) measures Is 
digitated with the lower Conglomerate layers maidng it mipossible to tell where 
one formation begins and the other ends. 
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consists of a succession of nodules, or of a true seam con- 
tinuous as such for a long distance. Where this ore has 
been opened its horizon embraces from three to eight feet of 
shaly measures throughout which more or less ore in balls is 
always found. Another ore horizon occurs at a distance of 
from twenty to forty feet below the above described bed. 
In all essential points it is very similar to the upper layer, 
indeed the two are so like that it is impossible to tell one 
from the other by a mere inspection of the deposit ; but 
as the upper bed lies only a few feet beneath the Homewood 
sandstone^ and the lowearbed is found a short distance above 
one of the (Connoquenessing ?) Conglomerate sandstones, 
their identification should never be difficult. 

§ 147. These ore-beds lying in the apparent horizon of the 
Mercer group seem to be a continuation eastward of the 
Mercer limestones and ore beds. In view of the fact that 
the Ferriferous limestone is prolonged eastward to the Alle- 
gheny escarpment as an ore bed, that the Freeport Lower 
limestone is often entirely replaced by ore, and that the 
Johnstown Cement bed is a true calcareous carbonate ore in 
Clarion and Butler counties, it does not seem improbable 
that these two sub-Tionesta ore horizons are really continu- 
ous or of synchronous formation with the Mercer lime- 
stones. 

§ 148. On the Slippery Rock creek in Butler and Law- 
rence counties, and at Smith's ferry on the Ohio river, oil 
is found in the lower layers of the Conglomerate series. I 
have never heard of oil having been found at this horizon 
in Clarion county. 



Chapter VI. 
Townships South of the Clarion River. 

Introduction. 

% 149. The southern townships of Clarion county, twelve 
in number, are described in the following pages in progress- 
ive order from west to east, beginning at the southern tier 
and progressing northwardly to the Clarion river. The ten 
townships north of the river are described in Chapter VII, 
under the same system of succession, thus : 

Chapter VI. Townships Smith of the Olarion. 

1. Brady, 7. Licking, 

2. Madison, 8. Piney, 

3. Toby, 9. Monroe, 

4. Porter. 10. Limestone, 
6. Red Bank, 11. Clarion, 

6. .Perry, 12. Mill Creek. 

Chapter VIL Townships North of the Clarion. 

13. Richland, 18. Paint, 

14. Salem, 19. Highland, 

15. Beaver, 20. Knox, 

16. Ashland, 21. Washington, 

17. Elk, 22. Farmington. 

§ 150. The southern townships are much more bountifully 
supplied with coal than those of the northern tiers. This is 
due to the general southerly dip of all the measures, which 
though experiencing local north dips along the anticlinal 
flexures, gi-adually sink lower and lower, until atFairmount 
5VV. (65) 



66 VV. REPORT OF PROGRESS. 11. M. CHAXCE. 

on Red Bank creek the Ferriferous limestone is brought 
down to water level. 

§ 151. In the northern townships good coal beds are not 
common ; banks in running order (and therefore accessible) 
rare, compared to their frequency south of the river. 
These circumstances necessarily render the detailed reports 
upon these latter townships rather meagre and to some ex- 
tent unsatisfactory. 

Brady Township. 

§ lo2. This township is very small. Its limits are defined 
by the great curve in the Allegheny river known for many 
years as Brady's Bend. 

§ 153. The Brady's Bend^ synclinal nins through the 
centre of the township, entering it at the turn of the river 
near Catfish and passing out into Armstrong ccmnty ashort 
distance west of Phillipsburg. The Kittanning lower coal 
and the Ferriferous limestone plunge into the trough of 
this flexure with nearly equal north and south dips. On 
the crest of the Brady'' s Bend anticlinal at Red Bank, 
the Ferriferous limestone is sixty feet higher than at Cat- 
fish ; the distance is about two miles, and the north dip, 
therefore, about thirty feet per mile, a figure which the 
southern dip closely approximates. 

§ 154. The Kittanning lower coal preserves the same 
general character all around the bend. It is mined for local 
use at several banks near Phillipsburg, and lately one has 
been re-o])ened for working near the site of the abandoned 
mines below Catfish. This latter is owned by Hart well & 
Co. The new plane is located on the site of an old plane 
formerly owned by the Brady's Bend Coal and Iron Com- 
pany, and used by them for lowering limestone and ore 
dug along the face of the bluff. The Kittanning lower coal 
here lies two hundred and thirtv feet libove railroad level. 

§ 155. The Ferriferous limestone and its ore bed are 
easily accessible on the north side of the bend, and at one 
time were extensively wrought. The limestone is about 
fifteen feet thick and the ore bed measures from six to ten 
inches. 
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§ 156. The narrowest part of the township is at the neck 
of the loop, one mile below Catfish. At this point it could 
be pierced by a tunnel less than three fourths of a mile 
long. The Allegheny Valley railroad might thus be short- 
ened at least four miles. 

§ 1.07. The section at Brady's Bend on the west side of 
the Allegheny published in Report Y, page 16, is also ap- 
plicable to this township but as a section at Catfish and one 
also at Red Bank will be given in the description of Mad- 
ison township, it is hardly necessary to reproduce that sec- 
tion here. 

§ 158. The Kittanning Middle and Upper coal beds are 
not sufficiently thick for profitable mining in this township ; 
the Freeport Lower coal is quite thin and slaty. The Free- 
port Upper bed just caps the summit. 

Several wells have been drilled near East Brady and Cat- 
fish, in search of an extension of the oil rock found on the 
west side of the Allegheny, but they have all been failures. 
Experience has shown that along the borders of a belt of 
oil producing rock, the coarse open sand lies in sm^^l iso- 
lated patches, with much hard close rock intervening. 
Such is the character of the development at Armstrong run, 
Queenstown, Whiskey run, Kaylor City, and many other 
points. It is possible that a pool similar to one of these 
may yet be found east of the river. 

§ 159. Page Plate No. VII shows the principal topograph- 
c^l features at Brady's Bend. It is reproduced from a 
sketch map made by Prof. Lesley several years ago to illus- 
ti-ate his ftport on the Great Western Furnace property. It 
was afterwards published in the American Philosophical 
Society's proceedings. The outcrop of the Freeport upper 
coal is somewhat incorrectly shown on this map, but as the 
sketch is designed to convey only a general idea of the to- 
pography^ this inaccuracy is of little importance. 

A description of the loop made by the Allegheny at this 
point has already been given in § 64, and other similar loops 
are mentioned and described in § 9, § 38-45, and in § 47-49, 
which are illustrated by Fig. 1, and Plate III. 
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Madison Township. 

% 160. This lies north of Red Bank creek and east of 
Brady township and the Allegheny river. 

§ 161. Along the line of the Brady's Bend synclinal the 
Freeport upper coal is caught in nearly all the higher sum- 
mits, and even along the crest of the anticlinal it occurs on 
some of the hilltops, as for instance those near Wildcat fur- 
nace. The Brady^s Bend anticlinal entering the township 
at Red Bank station runs northeast passing out into Toby 
township a short distance east of Reimersburg. 

§ 162. The Lawsonham synclinal is a rather gentle de- 
pression or roll entering the township at Lawsonham and 
passing out at its northeastern comer. 

§ 163. The Kellershurg anticlinal just touches the south- 
eastern corner of the township near Long Point tunnel. Its 
north dip is not steep. 

• § 164. Two coal seams, the Freeport Upper and Kittan- 
ning Lower beds, are the main reliance for a coal supply in 
this township. The Freeport upper bed, though not always 
a cleap coal, is usually quite free from sulphur. It has 
been largely mined near Red Bank and Catfish and also 
near Reimersburg, but there still remain some few small 
but comparatively untouched areas. 

§ 165. The Kittanning Lower bed though extensively 
mined does not furnish very good coal. It is used almost 
exclusively as a steam coal, but is too sulphurous to give 
good results. It underlies the entire township, excepting 
small areas of erosion along the main streams, present- 
ing an enormous body of easily accessible, and J:herefore 
cheaply obtainable coal. Along the Allegheny river and 
also on Red Bank creek it can be reached at almost any 
point by an inclined plane from two hundred to two hun- 
dred and fifty feet high. The Freeport Lower coal^ the 
Kittanning Upper and MiddU beds, and the Clarion group 
of coals are usually very thin and poor and completely 
overshadowed by the beds described above. 

§ 166. The area of the Ferriferous limestone and its su- 
prajacent ore-bed is somewhat greater than the extent of 
the Kittanning Lower coal. 
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§ 167. At Red Bank furnace the section shown by Fig. 
17 was compiled. Most the exposures were noted on the 
inclined plane, but some were obtained further north along 
the ore railway. The rocks of the Conglomerate series are 
not well exposed in this vicinity. 

§ IGS. Red Banlc Section: Pig. 17. W. 

Kittanning Lower coal, 3' 

Fireclay, 5' 

Sandstone and shale, 20' 

Shale, soft, 16' 

Ore, variable, V 

Ferriferous limestom 9' 

Shale, soft, 39' 

Bituminous shale, [Clarion coal,] ... 1' 

Sandstone, B' 

Shale, 44' 

Brookville coal, 1' 

Shale 30' 

Sandstone, with some shale to railroad 

level, 140' 

The inclined plane is probably situated 
nearer directly upon thecivstof the Brady's 
Bend anticlinal, which raises the coals and 
limestone seventy feet higher than in the 
synclinal trough at Catfish. 

Though this rise only shows a dip of 30 or S."* feet per 
mile, the north dip of this axis is often much steeper. The 
head of the plane is two hundred and forty -five feet above 
tiie railroad station, and just reaches the Ferriferous lime- 
stone. A narrow gauge railroad, laid with sixteen, pound 
mils, runs from the plane-head off in opposite dii-ections 
along the Ferriferous limestone outcrop. One of these 
branches runs up to the coke pits and coal banks, a dis- 
tance of nearly two miles. 

A large amount of ore Iihs been dug by stripping from 
the outcrop, and as the hillsides are rather steeii, this re- 
quired the removal of enormous masses of the superin- 
cumbent shale. 
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The ore hed varies from ten inches to two feet in thick- 
ness, lying in plates immediately upon the limestone. Some 
bombshell ore occurs in the soft shales overiying the lime- 
stone, and adds a variable increase to the output from the 
strippings ; but the main reliance of these furnace work- 
ings has been and ever must be the plate-ore. 

§ 169. Much of the ore used by Red Bank furnace was 
brought from the Lawsonham diggings. This furnace has 
been out of blast for several years. Nearly 20, 000 tons of 
pig iron are still [October, 1879,] stacked in the furnace 
yard. An analysis of an average sample of the Red Bank 
coke gave, (McCreath) : 

Ko, 26. 

Water, 230 

Volatile matter, 1.106 

Fixed carbon, 88.360 

Sulphur, 1.076 

Ash, reddish gray, 9.228 



100. 0(K) 



''No. 26. Coke from Preeport upper coal, Red Bank 
Furnace. Dull gray; structure rather open; somewhat 
iridescent ; small masses of slate throughout specimens.- ' 

This sample was taken from the centre of a hive that 
had lain exposed to the weather for a long time. All the 
coke made in this vicinity was burnt in the ordinary open 
hives or "pits," which were located at the coal banks. It 
would be interesting to know what improvement might be 
made in this coke by a preparatory crushing and washing 
of the coal. Undoubtedly much of the slate and sulphur 
could thus be removed, and its value correspondingly en- 
hanced. 

§170. The Frteport Upper coal is called a ''four foot 
bed," but does not average that thickness. The follow- 
ing measurements, illustrated by Figs. 18 and 19, were 
made in one of the entries at points only twenty-five feet 
apart. They show what sharp local variations are occa- 
sionally met with in this coal bed. 
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§ 171. Sed BavJc J^urnace coal bank. 

(.) ^^ (..) 

Sandstone roof. ^^^^^^ Sandstone roof. 

Coal, ... 2' 6" ^I^H Coal, ... 0' 6" 
Fireclay, . 5' 0" Fireclay, with 

Coal, . . .0'2" ^'^- ^ ore balls, 6' 0" 

Fireclay, with 

coalstreaks,!' 0" =^^r,e=~^ 

The mines on this bed furnished coal for twenty-four 
cohe hives, — equivalent to about one hundred and fifty 
ovens. 

§ 172. At Red Bank the KUtanning L(ywer coal lies from 
thirty.five to forty feet above the Ferriferous limestone, 
and has been opened at several banks, but being much 
more pyrltous and slaty, and also rather thinner than at 
Catfish, it has been mined very little in this vicinity. It is 
utterly unfit for the production of an iron-making coke. 

20 

§ 173. Lawsoriham Section. 

Kittanning lower coal, 3' 

Shale, 30' 

Ore, 1' 

Ferriferous limestone, T 

Shale, 40' 

Clarion [lower] coal, 1' 

Shale, 50' 

Homewood sandstone, massive, . . . .40' 

Soft shales, 1:)' to 15' 

Cannel slate, 1' 

Fireclay, 3' 

Concealed to level of run, 20' 

The base of this section is nearly forty feet above rail- 
road level. 

§ 174. The Ferriferous limestone lies two hundred and 
twenty above railroad level, at Lawsonham. A section of 
two hundred and twenty-one feet of measures, compiled 
from exposures near Pike Furnace, is shown by Fig. 20. 
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The Ore has been mined from numerous drifts driven into 
the hillsides for long distances, in some instances running 
completely through from side to side, — and an immense 
quantity of ore extracted, most of which was used by Pike 
furnace. About thirty thousand tons of the ore (as I am 
informed by Mr. McCoy) were shipped to Red Bank and 
smelted in that furnace after Pike furnace had been out of 
blast for some time. 

§ 175. The old workings are now all fallen shut and cannot 
be entered, but tlie immense dump-heaps forming a broad 
terrace surrounding the hill bear record to the extent of the 
diggings. The ore was usually estimated at ten inches, 
though its thickness was not at all constant, sometimes 
running down to a few inches, and again measuring as 
much as two feet ; it probably averaged the former figure. 
Very, little ore remains in the round-top near Lawsonham 
station, but the hill next north of it evidently still contains 
a large and comparatively untouched area. 

In mining the ore a sufficient quantity of the Ferriferous 
limestone was taken out with it to form a flux. It is still 
quarried to some extent for agricultural purposes by the 
farmers living near the workings. 

§ 176. The Kittanning Lower coal has been opened and 
mined at two or three places near the ore diggings, but the 
entries have all long since fallen shut. The coal here lies 
thirty feet above the Ferriferous limestone. 

In the summit, one and a half miles north of Lawson- 
ham, the Freeport Upper coal should be found, but it has 
not been opened for working. Its presence seems to be 
indicated near the highest part of the hill by a line of smut 
often noticed on newly ploughed ground by those residing 
in that vicinity. 

§ 177. The Homewood sandstone juts out in sharp es- 
carpments along Pike and Wildcat runs. It is thick, 
hard and massive, in one place measuring over forty feet, 
but rests upon a soft shaly floor, which at times swells 
upwards and cuts out more than half the rock. A thin 
vein of cannel slate, which may be a representative of one 
of the Mercer coals is found in these shales at from ten to 
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fifteen feet beneath the base of the sandrock. It is under- 
lain by a bed of fireclay three feet thick. 

The Homewood sandstone keeps above water level on 
Wildcat run as far up as Wildcat furnace. It is laid bare 
at several points by cuttings on the Sligo branch railroad. 
In these cuts it is frequently much broken up by false bed- 
ding. 

TJie Ferriferous limestone keeps above water level for 
some distance above the furnace, finally passing out of sight 
beneath the dividing ridge near Reimersburg. It is quar- 
ried at a few places along this run, but comparatively little 
stone is taken out, excepting at the already mentioned 
quarry near Lawsonham. , 

§ 178. Broad terraces made by the rejected shale of the 
ore workings now mark the hills on both sides of the val- 
ley. These have been made by the workings of both Pike 
and Wildcat furnace. The latter was built of stone taken 
from the Homewood sandstone. It was one of the most 
successful of all the Clarion county charcoal furnaces. 

On Wildcat run and its branches the "Ferriferous" ore- 
bed ranges from nine to twelve inches, with an occasional 
thickening to eighteen inches. 

§ 179. The Freeport Upper coal exists in three or four 
isolated knobs northeast of Lawsonham . It has been drifted 
upon and small quantities taken out for local use, but the 
bed lies near the hill-top and has so little cover that it is 
nearly valueless. 

The Homewood sandstone and Ferriferous limestone are 
kept above water level for a long distance up Turkey run 
by the noticeably rapid northwestwardly rise from the Law- 
sonham synclinal to the crest of the Brady's Bend anticli- 
nal. 

§ 180. The Kittanning Lower coal has been opened near 
Mr. T. Ramsey's house in the northwestern part of the 
township. It shows three feet of workable coal with one 
two very thin slaty laminae but its value is greatly lessened 
by the irregular masses of pyrites which occur in many 
parts of the bank. The bed measures : Pig. 21. 
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§ 181, T. Ramsey coal hank. — ^. 

Dark shale roof. * 

Bony coal, 4" 

Coal, 3'(y' 

Fireclay floor. I r,c. 

The Kittanning Middle and Upper coals have both been 
prospected upon near New Athens, but being quite thin 
have not been opened for mining. At two or three open- 
ings on the Kittanning Middle coal the bed presented only 
eighteen inches of workable coal. 

§ 182. 2' he Freeport Upper liinestone is exposed on the 
Brady's Bend road near New Athens. An average sample 
yielded by analysis (McCreath) : 

No. 27. 

Carbonate of lime, 93.803 

Carbonate of magnesia, 2.270 

Oxide of iron and alumina, 765 

Phosphorus, 008 

Insoluble residue, 1.800 

*^ Rather fine grained ; mottled and seamed with calcite. 
Dark grey. ' ' 

This analysis shows that at this locality the bed is 
a much purer limestone than at other places in Clarion 
county. 

§ 183. West of New Athens the Freeport Lower sand- 
stone is an extremely hard and massive conglomerate rock. 
It covers the hill slopes with large scattered blocks which 
at first sight seem to come from a horizon in the Kittanning 
group. 

§ 184. Natural Oas-springs have been known for a long 
time on Catfish run and from time have been fired and 
allowed to burn. The one now burning was fired about two 
years ago and has been burning continuously ever since. 
The gas bums with a steady flame about two feet high and 
covers an area three or four feet in diameter. It issues 
from fissures in a rock lying just below water level in the 
stream, but it.s source is undoubtedly in some much deeper 
stratum ; probably the Oil Sand group. 
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§ 185. The Mercer Upper coal^ or a bed lying at its hori- 
zon, is opened on Catfish run near Rankin's grist mill. It 
measures two feet of workable coal, with a thin slate part- 
ing near the middle. The Homewoo<i sandstone forms its 
roof. This coal is said to burn freely, and is much better 
liked by those who use it than coal from the Kittanning 
Lower bed. 

§ 186. The Freeport Upper coal is opened and mined by 
Mr. A. W. Rush and Mr. C. D. Hutchinson. It averages 
about three and a half feet of workable coal, but the bed 
is subject to frequent and sudden local variations. It is 
used only to supply the local demand. 

At Reimersburg the same coal is opened and mined quite 
largely from the round-top just south of town. It is here 
about four feet thick and furnishes a much esteemed coal, 
but unfortunately from lack of cover it is too soft to bear 
much handling. 

§ 187. At Catfish the river hills are very steep, in some 
places measuring an average slope of nearly forty degrees, 
thus aflfording excellent facilities for the erection of in- 
clined planes. Several of these now exist, besides many 
abandoned inclines of which nothing remains but the old 
dumps and road-beds. The seam worked at these planes 
is the Kittanning Lower coal. At the bank south of Cat- 
fish station, owned and worked by the Pittsburgh Coal and 
Mining Company, the bed measures about three feet and 
eight inches of workable coal as shown by Fig. 22, thus : 

§ 188, Catfish coal hanJc, 

Shale roof, seen, 25' 

Slate and coal, 10 '' 

Coal, 10 '' 

Pyrite, V. . . . i 

Coal, 4 

Soft, bony parting, 1 

Coal, 1' 10 

Soft parting, ^ 

Coal, • 6 

Fireclay floor. 



// 
// 
// 

tf 
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This coal having a large percentage of volatile matter is 
a strong steam coal, but as it contains much sulphur is 
not desirable for other purposes ; otherwise it would make 
a most excellent gas coal. It is largely used under the 
locomotive boilers of the Allegheny Valley raih'oad, and 
is supplied to many oil refineries along the Allegheny and 
Oil Creek valleys. 

§ 189. The Bradi/s Bend synclinal trough just touches 
the river at Catfish, near the above described coal bank. 
Going northwardly from Catfish to Hillville there is a very 
perceptible rise in the coal rocks, and in the opposite di- 
rection also towards Red Bank, a rise of thirty-five feet 
per mile obtains for a distance of two miles, which carries . 
the coals .up across the bend to the crest of the Brady's 
Bend anticlinal. 

A fragmentary section of one hundred and twenty feet 
was obtained in the 'ravine south of Catfish, near the path 
that leads over the neck of the bend. It reads as follows 
(Fig. 23) : 

%'190, Catfish Section. 

Shale, 25' 

Kittanning Lower coal, 6' 

Fireclay, 6' 

Sandy shale, 2(y 

Massive sandstone, 16' 

Ore, V 

Ferriferous limestone, 3' 

Concealed, 45' 

Clarion [lower] coal (thin), 1 w. 

The Ferriferous limestone is exposed in the bed of the 
run which lies between the two inclined planes. Only 
three feet of the rock was seen. It is overlaid by six inches 
to one foot of ore, on which rests a remarkably hard and 
massive, cataract forming yellowish sandstone sixteen feet 
thick. The Kittanning Lower coal lies forty feet, more or 
less, above the limestone at this exposure. 

§ 191. The coal mined by the Pittsburgh Coal and Min- 
ing Company, at Hillville, is the Kittanning Lower bed. 
It averages about thi-ee feet six inches of workable coal. 
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The accompanying section, Fig. 24, was made and kind- 
ly given to the survey by Mr, John Hag- 24. 
gerty, M. E. of East Brady. It shows 
the relative positions of the Brookville 
coal, the Clarion [Lower] coal, the Kittan- 
ning Lower and Upper, and the Preeport 
Upper coal and the place of the Ferrif- 
erous limestone at Lower HiUville. The 
Kittanning Middle and the Freeport Lower 
coala being either very thin or altogether 
absent, are not shown in the section. The 
lowest coal shown in the cut lies in the Con- 
glomerate measures, and may be the same 
with the coal already described at Rankin's 
grist-mill. 

A description of this section made from 
the drawing reads thus, (fig. 24) : 

HiUville section. 

Interval with Mahoning sandstone, . . 28' 

Freeport Upper coal, 2' 

Concealed, sand at bottom, 108' 

Kittanning Upper coal, 1' 5" 

Sandstone, .... 9' 

Unnamed (?) 57' 6" 

Kittanning Lower coal, 3' 6" 

Shale with sandstone, . , 40* 6" 

Ferriferous Limestone, IC 

Unnamed, 22' 2" 

Clarion coal, 2' 2" 

Clarion sandstone, . . 23' 

Brookville coal, thin. ■ 

Unnamed, 17' 

Unnamed, 66' 6" 

Coal, (Mercer?), 1' 

Unnamed, 27' 

Sandstone and shale, 67' 

Olive shale, 33' 

Sandstone to river bed, 66' 
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The uppermost sandstone shown near the summit is the 
Mahoning sandrock. It is only found in one or two small 
roundtops back of Hillville. 

§ 192. The Sarah Furnace coke yards and coal banks 
are situated west of the Red Bank Furnace mines. They 
are also on the Freeport Upper coal and present features 
similar to those already described. 



Toby Township. 

§ 193. This lies east of Perry and north of Madison town- 
ship. It is principally occupied by the outcrops of the 
Kittanning and Freeport coal groups, but on Cherry run 
the Homewood sandstone occupies a small area. The Ferrif- 
erous limestone is above water level along Wildcat run and 
on the branches of Licking creek in the northern part of the 
township. 

§ 194. The coal supply is amply sufficient to meet the 
local demand for centuries to come, but there are only a* 
few localities at which it can be profitably mined for ship- 
ment. There is an abundant supply of limestone and an 
immense body of comparatively undisturbed and accessible 
ore in this township. 

§ 196. The Freeport Upper coal is caught in several of 
the higher summits in the southwestern part of the town- 
ship with a maximum covering of about thirty feet of 
shale in which there is at times a trace of the Mahoning 
sandstone sometimes forming the roof of the coal. The bed 
usually averages about four feet of workable coal resting 
on fireclay bottom, but is as variable here as at Red Bank 
so that no given thickness can safely be pre-supposed to 
exist. It apparently lies in ''pots" separated by areas in 
which it is subject to sudden and radical changes. 

At the opening owned by Mr. Robert Murphy the bed 
consists of the alternation shown by Fig. 25, thus : 
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§ 196. Roht. Murphy Coal Bank, 

Sandstone roof. 

Slaty coal, 8 "^ 

Coal, 1' " 

Pyrite band, ^" 

Coal, Q " 

Bone. ' \ " 

Coal, 2' " 

Fireclay floor. 

In this bank the bed shows sudden changes referable to 
variations in the sandstone roof which sometimes pinches 
it down to a two foot seam. 

§ 197. The Freeport Upper limestone^ four feet thick un- 
derlies this coal about six feet, but it is not always readily 
found, indeed it is often apparently absent. It seems to 
be a local "pot deposit," but this condition may be due 
as much to the accidents of erosion as to original irregulari- 
ties of deposition. 

The Freeport Lower coal has been opened by Mr. T. 
Murphy at a bank where the bed shows the structure illus- 
trated by Fig. 26. 

§ 198. T Murphy Coal Bank, 

Sandy shale roof. 

Draw slate, 2' '' 

Coal, 1' 1 

Parting, 1 '' to 2 

Coal, 1' 

Parting, i" to 1 

Coal, 6 

Parting, \' 

Coal, (seen,) V "} 

§ 199. This is an excellent coal, yields little ash and is 
tolerably free from sulphur. The following analysis was 
made by Mr. McCreath from an average sample taken from 
aheap that had lain e:^posed to the weather for several 
months, which fact probably accounts, — partially at least, — 
for the large percentage of water shown by the analysis. 
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Water, 4.775 

Volatile matter, 36.118 

Fixed carbon, 53.632 

Sulphur, l.()95 

Ash, (cream) 6.380 



100.000 



Coke per cent., 60.107 

Fuel ratio, 1:1.52 

'^ Lustre, dull black ; bands of greyish-black coal through- 
out specimens. Compact and brittle with somewhat cubical 
fracture. Coke, inferior. Dry coal re-absorbs water rapidly. ' ' 

This coal lies from one hundred and eighty to two hun- 
dred feet above the Ferriferous limestone. 

§ 200. One mile northwest from Mr. Riegle' s and about 
two and a half miles northeast from Reimersburg both the 
Freeport Lower coal and limestone are seen in outcrop 
at the roadside. The coal lies in several round-tops with 
barely sufficient cover to insure hardness. It is apparently 
about four feet thick. The limestone lies two or three feet 
beneath it and is probably two or three though possibly 
four or five feet thick. 

§ 201. A sample of this limestone obtained at an expos- 
ure on the roadside gave by analysis (McCreath) : 

U, 

Carbonate of lime, 82.000 

Carbonate of magnesia, 6.311 

Oxide of iron and alumina, 2.736 

Phosphorus, .015 

Insoluble residue, 7,940 

'' Exceedingly hard and tough ; mottled and stained with 
ferric oxide. Color generally bluish grey." 

It lies about one hundred and ninety feet above the Fer- 
riferous limestone. The hills in this vicinity are not high 
enough to catch the Freeport Upper coal. 

§ 202. The Kiiianning Upper coal forms a prominent 
bench on the hillsides along Wildcat run at an elevation of 
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about one hundred and twenty-five feet above the Ferrifer- 
ous limestone. It has been opened at one or two places 
and was found to measure eighteen inches. It is not worked. 
A section compiled in this neighborhood is shown by Fig. 
27, reading thus : 

§ W3. Section on Wildcat run, 

Kittanning Upper coal, V Q" 

Shales, 50' 

Kittanning Middle coal, 3' 8'' 

Fireclay, I S7' 

Shale, sandy, i 

Kittanning Lower coal, ....... 3' 0'' 

^f 1^^' I 25' 

Shale, ) 

Ore, 0'6''to 0'8'' 

Ferriferous limestone, . . 6' 0" to 8' 0'' 

Total, 129' 

Fifty feet below the Kittanning Upper coal, Mr. Summer- 
ville has opened a bank on the Kittanning Middle bed. 
This coal here exhibits an unusual thickness, measuring 
nearly four feet in some parts of the bank. One measure- 
ment of it gave the succession illustrated by Fig. 28, read- 
ing as follows : 

§ 20J^. Sommermlle coal hank. 

Shale roof. 

Slaty coal, • . T'l 

Coal, 2'0" 

Slate, I'M 

Coal (about) 1' 

Fireclay floor. 



y 3' 8'' 




§ 205. The bed is rather slaty and does not furnish what 
would be denominated a first-class coal, but is tolerably free 
from sulphur and is a very free-burning coal. The follow- 
ing analysis was made by Mr. McCreath from an average 
sample of this coal. 
6 VY. 
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Water, 1.410 

Volatile matter, 36.900 

Fixed carbon, 46.917 

Sulphur, 1.683 

Ash, (grey -red tinge), . . 13.190 

100.000 

Coke, per cent., 61.690 

Fuel ratio, 1:1.27 

"T. O. Sommersville' s bank. Lustre deep black; nu- 
merous bands of greyish black ashy coal throughout speci- 
mens. Rather compact and brittle." 

The Kittanning Lower coal has been opened by Mr. 
Reigle at a bank lying from thirty-five to thirty-seven feet 
below the Sommerville bank. The coal variably measures 
three feet to three feet and six inches. In some places three 
or four inches of slaty coal is superimp9sed upon the good 
coal. This bed lies fully twenty-five feet above the Ferrif- 
erous limestone as proven by a well dug by Mr. Reigle in 
which he went over twenty feet below the coal without 
reaching the limestone. 

§ 206. Mr. John Hoover and Wm. Reigel, Esq., have both 
opened quarries on the Ferriferous Umestane^ which here 
lies at road level and only a few feet above the bed of Wild- 
cat run. It measures*about six feet with six or eight inches 
of suprajacent plate-ore. The stone burns readily, yield- 
ing an excellent, quickly-slacked white lime. Its outcrop 
keeps above water-level along the eastern branches of Wild- 
cat run, passing out northeastwardly into Porter township. 

§ 207. The Sligo Branch Coal Company are working the 
Kittanning Lower coal by two drifts, from which seventy- 
five to one hundred tons are daily mined. These banks 
have been in opemtion for several years, and a large amount 
of coal hks been taken out. A normal average measure- 
ment of the bed shows, (Fig. 29) ; 
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§ 208, SUgo Branch coal bank. 
Black slate roof. 

Coal, 1'8'' 

Parting, V 

Coal, y9" 

Fireclay floor, 3' 

The slate parting is persistent, but the bed constantly 
varies, running from three feet up to four feet and six 
inches, being thickest in the swamps, and thinning away 
on the hills. It is a fair steam coal, but rather too pyritous 
for other purposes. An average sample yielded by analy- 
sis, (McCreath) : 

No. 22. 

Water, 1.370 

Volatile matter, 41.575 

Fixed carbon, 49.816 

Sulphur, 2.824 

Ash, '. . . (cream) 4.415 

100.000 



cc 



Coke, per cent., 57.055 

Fuel ratio, 1:1.19 

'Average sample. Deep black, (fining ; shows a good 
deal of pyrites in masses throughout specimens.-' It is 
almost needless to say that this coal is unfit for iron mak- 
ing. It doubtless owes its popularity to its free burning 
character. 

§ 209. Besides the banks owned by the Sligo Branch 
Company, there are a large number of old country banks 
upon this* bed, most of which are in disuse or are only 
worked during the winter months to supply the local de- 
mand, or merely to meet the owners' wants. At Mr. Ste- 
vens' opening the coal measures somewhat over three feet of 
good coal, the slate parting being very thin, thus : (Fig. 
30) : 30. 

Stevens* coal hank. 
Shale roof. 
Coal, 3' 2" 

Fireclay floor, (seen) 8' 0" 
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The bed shows many large masses of pyrites distributed 
irregularly through the coal. 

§ 210. The Kittanning Middle coal forms a prominent 
bench running around the hillsides at a height of about 
fifty feet above the company's banks. It is eighteen or 
twenty inches thick but is not mined. The hills are not 
high enough to catch the Freeport group of coals. 

The Ferriferous limestone has been found and opened at 
several places in the hollow below the Sligo Branch coal 
banks, which it underlies by about twenty-five or thirty 
feet. It is from six to eight feet thick. The ore band has 
been mined to some extent but it is not persistent; the 
operations upon it have therefore been circumscribed. 

§ 211. The Brady^s Bend anticlinal keeps the Kittan- 
ning group above water level far beyond the place at which 
it would otherwise disappear beneath the Reimersburg di- 
viding ridge. Going northwardly and northwestwardly 
from town the north dip into the Brady's Bend synclinal 
is quite strongly marked. This keeps the Ferriferous lime- 
stone below water level along the railroad alignment,' so that 
it is not again seen until the road begins to descend into the 
valley of Licking creek near Sligo. 

On the south side of this valley the Kittanning Lower coal, 
the ore, and the Ferriferous limestone have all been worked 
on a tract adjoining the railroad. They present about the 
same features as at Sligo in Piney township. 

§ 212. On Cherry run in the northwestern part of the 
township the Homewood sandstone and a few feet of under- 
lying measures are brought above water level. It is a hard, 
massive rock varying from thirty-five to fifty feet in thick- 
ness, outcropping in steep, — often abrujit, — escarpments, 
and strewing the slopes beneath with huge blocks of irreg- 
ular shape. A thin bed of coal, possibly a representative 
of the Mercer group has been found in the subjacent shales. 
It is quite free from sulphur and has been dug to some ex- 
tent for smithing to which use it seems admirably adapted. 
It is not mined at present. 

The Ferriferous limestone here lies sixty-five feet above 
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the Homewood sandstone and double that height above 
water level. 

The Clarion coal probably two or two and a half feet 
thick is seen in blossom on the road in its normal position. 
It is not mined. 

§ 213. Going up Cherry run the strong southeast dip into 
the Brady'* s Bend synclinal axis is easily detected with- 
out the aid of instruments. 

It carries the Ferriferous limestone, in a distance of two 
miles, from one hundred and twenty feet above water level 
down to the stream bed near the Methodist camping grounds. 

The Kdtanning Lower coal is mined by Mr. G. W. Cour- 
son at a bank near the Brundred and Marston oil well. A 
measurement of the bed gave the structure illustrated by 
Pig. 31. 

§ ^/^. Courson coal hank. 
Shale roof. 

Coal, . . • V \"\ ^^• 

Slate, \" io V'\^' W 

Coal, Vr) r-^,.^.-vvj 

Fireclay floor. 

This bank is opened with the dip ; the drainage is con- 
sequently very bad. It lies thirty feet above the Ferrifer- 
ous limestone which has been quarried from the bed of the 
run only a few rods from the bank. 

The Kittanning Middle coal is opened at Mr. Henry 
Courson' s on the raUroadone mile and a half east from Mr. 
G. W. Courson' s bank. It is onljT eighteen inches thick. 

Oil Wells. 

% 215. In 1877 Messrs. Watson and Prosius started and 
drilled a test well near Reimersburg. The well mouth is 
situated a few feet above the Kittanning Lower coal or about 
fifty feet above the Ferriferous limestone. Salt water was 
struck at 600 feet and the well cased at 540 feet. Gas was 
struck in what was called the ''First sand" (probably the 
" Third mountain sand " or " Berea grit ") at about 800 feet. 
ITie flow of gas was very small; not nearly enough to 
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fire the boiler. A depth of 1350 feet was reached without 
finding oil in paying quantities. This depth referred to the 
Ferriferous limestone as a plane for comparison, places the 
bottom of the well below the horizon of the Armstrong and 
Butler county ''Fourth sand." 

Tlie Cherry Run oil well drilled by Brundred and Mars- 
ton starts at the horizon of the Ferriferous limestone. The 
conductor stands on the sandrock which in this vicinity 
immediately underlies the limestone. This well struck a 
large flow of gas and some little oil was dlso obtained, but 
not enough to pay for pumping. The record reads as fol- 
lows : 

§ 216. CTierry Run Oil Well. 

On Plyer farm, Toby township — drilled in May, 1878. 
Duplicate of copy taken by Mr. A. B. Rowland from a 
record in possession of Jos. D. Potts, Esq. 

WeU mouth above ooean, — 

Conductor, 6' to 6' 

Limestone missing, — 

. Sand and shells, 66' to 61' 

Sandstone, 15' to 76' 

Slate, Ac, 35' to 111' 

Sandstone, 150' to 261' 

Slate, 6' to 266' 

Sandstone, 185' to 451' 

Slate and shales, ISC' to 681' 

Sandstone, 44* to 625' 

Slate and shale,— oil, 283' to 908' 

Sandstone, — gas, > 

Slate, 6' W05' to 1013' 

Sandstone, pebbles, — gas, ) 

Slate (5' red) shells and slate 35' to 1048' 

Sandstone ; blue, 12' to 1000* 

Slate ; red,— sand shells, 80' to 1090' 

Slate, 6' to 1095' 

Sandstone,— "bowlder,"— solid, 23' to 1118' 

Slate,— 3' red, 15' to 1133' 

Sand,— red, brown, and yellow, 15'tolHS' 

Slate, blue; hard shells, slate and shells, 28' to 1176' 

Sand ; black and yellow pebbles, 3' to 1179* 

Ked Rock, sandy slate, brown olive gritty shales, soft 

rock, white shell, 9' to 1188' 

Sandstone,— pebbles 1193' oil, 15' to 1203' 

Shale ; red, olive, hard gritty shale more sandy, white 
sand. Red gritty shales, sandy fla^s, white shell, 
grey sand, blue sand, white sheU, sand slate, ... 32' to 1235' 
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Shells ; red, olive and white sands. Red rock, olire 
shales, blue slate. Hard yellow and white pebbles, 26' to 1261' 

Sandstone ; close, white, hard, 9' to 1270' 

Slate, 13' to 1283' 

Sandstone; oU at 1287', 9 to 1292' 

Slate, 10' to 1302' 

Sandstone ; loose, oily, 5' to 1307' 

Shells, Ac., 11' to 1318' 

Sandstone ; oily all through, 19' to 1337' 

Slate; blue, 63' to 1400' 

Oil showsat 1143', 1193', 1287' and in the 5' and 19^ sand- 
rocks. 

As this well starts on a level with the Ferriferous lime- 
stone, and was drilled to a depth of 1400' it is about one 
hundred feet deeper (geologically) than the Reimersburg 
well. It is undoubtedly through the horizon at which we 
should expect to find the oil rock representatives. 



Porter Township. 

§ 217. This township lies east of Toby and Madison town- 
ships and south of Monroe and Limestone; its southern 
edge borders on Red Bank creek which separates it from 
Armstrong county. It is approximately square, measuring 
about six and a half miles in either a north and south or 
east and west direction, its area being about forty-two 
square miles. 

It is crossed by the following flexures : Lawsonham 
synclinal, Kellersburg anticlinal, Centreville synclinal and 
Anthony's Bend anticlinal. The north dips of all these 
axes are very slight and do not make any noticeable topo- 
graphical features ; the south dips are steeper, this is espec- 
ially true of the descent along the north side of the An- 
thony's Bend anticlinal towards the synclinal basin at Fair- 
mount in Red Bank township. 

§ 218. The township is bountifully supplied with coal of 
excellent quality ; the Ferriferous limestone is accessible 
along all the larger streams and a large body of untouched 
ore yet remains. The Freeport Upper and Lower coal beds 
are seams of unusual purity and thickness, but their work- 
able area is confined to a few isolated hilltops. 
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The Kittanning Lower coal is not so valuable as in the 
conntry either west or east of this township but the KiUan- 
ning Middle coed though thin is an excellent bed and will 
eventually be of considerable importance. At present a 
bed of its size cannot be profitably worked. It is com- 
pletely overshadowed by the thicker and purer Freeport 

The following section, shown by Fig. 32, was compiled 
from exposures near New Bethlehem. It gj 

fairly represents the sequence seen in any 
part of the township, 

§ S19. New BetkleTtem section. 
Shaly measures in sQmmit, . . . 40'-60' 

Freeport Upper coal, 6' 

Fireclay, 3' 

Sandy shale with W hard massive SS., 42* 

Freeport Lower coal, T 

Fireclay 3' 

Concealed sandstone and shale, . 66' 
Kittanning Upper coal, — in gutter, . 2'- 3' 

Fireclay, 4' 

Shale, .• . . . 43' 

Kittanning Middle coal, 2' 

Fireclay, 3' 

Concealed 6*/ 

Ore, 1' 

Ferriferous limestone, 4' 

Concealed, 50' 

Homewood sandstone (seen) .... 20' 

Total, 365' 

The base of this section is about twenty-five feet above 
railroad level at New Bethlehem. 

The Freeport Upper coal has been opened and worked on 
Mr. Goheen's farm east of the Oak Vale school-house. The 
coal dips gently westward towards the Centreville syn- 
clinal and as the bank is opened in opposite direction the 
bed drains itself. The coal measures four feet and nine 
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inches with no persistent or even perceptible slate partings, 
but the uppermost eight or ten inches contain some very 
thin slaty laminae. One measurement of this bed gave: 

§ 2^0. Goheen^s {upper) coal hank. 

53. 

Slate roof. 

Coal, somewhat slaty, ^ ' I 4' 9" 

Coal, 4' O'M 

Fireclay floor. . ^^ 

§ 221. Some layers of the coal contain much mineral char- 
coal ; it is due to this peculiarity that the St. Charles 
furnace men were enabled to use it in a raw state for smelt- 
ing iron. The following analysis was made by Mr. McCreath 
from an average sample of this coal. The specimens were 
evidently from soft outcrop coal and had been lying ex- 
posed to the weather for a long time. 

13, 

Water, 1.520 

Volatile matter, 35.320 

Fixed carbon, 54.448 

Sulphur, 672 

Ash, 8.040 

100.000 

Coke, per cent., 63.16 

Color of ash, cream. 

Fuel ratio, 1 : 1.64 

§ 222. The hill in which this bank is opened is a round- 
top, capped by the Mahoning sandstone and overlooking 
the valley of Red Bank creek. It probably does not hold 
more than twenty-five acres of hard coal. Forty-five feet 
beneath this coal Mr. Goheen has a bank opened on the 
Freeport Lower coal. The Freeport Upper sandstone, hard 
and massive, occurs between these two coals. It strews 
the ground wdth fragments, and its escarpment makes the 
profile of the hilltop very sharp and bold. 

The Freeport Lowei' coal is said to be very thick in some 
parts of this bank. Where measured it presented six and 
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a half feet of good coal, with no slat© partings, thns : (Pig. 
34.) 34. 

§ 2^J. Goheeii' s (lower) coal barik. 
Slaty shale roof, hard. 

Coal, 6' 6" 

Fireclay floor. 

§ 224. This fine development is but a duplicate of its 
form at Fairmount, and the following analysis, made by 
Jlr. McCreath from an average sample, shows that its qual- 
ity is nearly as good, 

Ko. 12. 

Water, 1.170 

Volatile matter, 39.155 

Fixed carbon, fjl.388 

Sulphur, 2,0G7 

Ash, C.220 

1 00. OOP 

Coke, per cent., 59.675 

Color of ash, gray. 

Fuel ratio, 1 : 1.31 

"Lustre deep black; generally very firm and compact. 
Partings of pyrites somewhat numerous. Shows numerous 
fossil impressions filled in with pyrites." 

As tbis bed lies forty-five feet lower than the Freeport 
Upper coal, its workable area in this hilltop is considerably 
greater than that of the former. Its floor and roof seem 
to be quite low, and present a dip west by north towards 
the Centreville synclinal. It here lies about four hundred 
and twenty feet above railroad level. 

This Freeport Lower coal has been opened by Mr, Low- 
rie, at a bank situated abont one mile north from New 
Bethlehem. The bed shows, (Fig. 35) : 

ng;35'. 

%32o. ZowrWs coal hank. • ^ 

Black slate roof. 

Coal, 4' 

Fireclay floor. 
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The coal is hard and apparently of good quality, with 
very little sulphur. It has a maximum cover of about one 
hundred feet of measures. 

§ 226. On the adjoining farm and forty feet below this 
coal, Mr. Bowersox has drifted upon the Kittanning Upper 
coal^ which is from two to three feet thick in this vicinity. 
The entry is now closed. The interval between these two 
beds is much less than the normal space, showing a note- 
worthy decrease from Fairmount, where it measures ninety- 
five feet. But this does not seem very extraordinary when 
we remember that one mile and a half south of New Beth- 
lehem, in Armstrong county, the same interval is reduced 
to twenty-tive feet. (See § 249.) 

On the opposite side of the hill from the Lowrie opening, 
Capt. Brinker has drifted upon this bed and found seven 
feet of coal, and has also sunk several trial pits from the 
summit to what he at first thought the Freeport Lower 
coaly but which he probably never reached. The coal struck 
in the shafts was evidently the Freeport Upper coal. It is 
from two to three feet thick. If this bed be the Freeport 
Lower coal^ there must be a steep dip from the shafts down 
to Lowrie' s, but nothing of the kind can be detected, and 
the normal rate of dip into the Fairmount synclinal, when 
carried across the hill from the one opening to the others, 
shows that' the shaft coal is higher than the Lowrie open- 
ing. 

§ 227. Three and a half miles north from New Bethle- 
hem the Freeport Lower coal is opened at a bank formerly 
owned by Mrs. McNutt, but which is now in the possession 
of Mr. SmuUen. The opening is situated high up on the 
west side of the hill facing Leasure run. It is very nearly 
on the crest of the Anthony's Bend anticlinal^ being five 
hundred and fifty feet, more or less, above New Bethlehem. 
One measurement made at this opening gave the structure 
shown by Fig. 36. The bed yields an excellent hard bright 
coal, quite free from sulphur. There is at least five feet of 
good workable coal in sight. 
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§ 228. Smullen Coal Bank. 

Thin-bedded, slaty roof, (seen,) . . 

Bony coal and slate, .... 2' 6 '^ 

Coal, 4' '' 

Slate parting, \'' 

Coal, 2' 6 ^' 

Fireclay floor. 



4' 



// 



9' OJ 



// 




AC. vv. 

The following analysis was made from an average sample 
of this coal: (McCreath.) 

17. 

Water, ^ 1.850 

Volatile matter, 38.510 

Fixed carbon, 64.669 

Sulphnr, 1.046 

Ash, 3.925 

100.00 

« 

Coke, per cent., 59.640 

Color of ash, reddish gray. 

Fuel ratio, 1:1.42 

* ' Lustre dull ; somewhat coated with iron oxide ; brittle ; 
shows but little pyrites." 

Both the Freeport Upper and Lower coal beds are opened 
on Mr. J. McKinley's land, just beyond the farm owned 
by Mr. Thomas. The Upper bed covers only a very small 
area as it lies quite close to the summit. The Freeport 
Lower coal is opened forty feet beneath the former, at an 
elevation of about four hundred feet above the railroad. 

§ 229. At Mr. Jas. Wilkins' (McClure's mine), three miles 
north-northwest from New Bethlehem^ and one mile and a 
half southeast from the Smullen bank, the Freeport Lower 
coal shows the following succession: (See Fig. 37.) 
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37. 

§ SSO. Wilkin's or McGlure's coal baiik. 

Coal, in roof, 1' 0" l 

Coal, rather poor, 1' 0" l 8' 0" 

Coal, good, 6' 0" ! 

Fireclay floor (seen), 2' 0" 



The magnificent development illustrated by the above 
cut is remarkable in that notwithstanding the immense 
thickness of the bed there are no regular slate partings vis- 
ible. The following analysis, made by Mr. McCreath from 
an average sample of the lowermost six feet of this coal, 
shows a very low percentage of sulphur and ash. 

18. 

Water, 1.640 

Volatile matter, ....." 37.115 

Fixed carbon, 56.3i17 

Snlphur, 1.163 

Ash, 3.725 

100.000 

Coke, per cent., 61.245 

Color of ash, cream. 

Fuel ratio, 1:1.51 

" Lustre rather dull ; somewhat coated with iron oxide ; 
slightly iridescent.'" 

§ 231. Though only seven feet of the coal was actually seen 
in the opening, there is an additional foot or more of coal 
which being of inferior quality is left as a roof to the bank. 
The uppermost two feet of the bed is rather slaty, but after 
throwing this aside there still remains six feet of workable 
coal of excellent quality, and this, too, extends over no 
mean area and has sufflclent cover to insure hardness. The 
adjoining land which were a part of the Sligo furnace 
property, contain two hundred and sixty-four acres of this 



* Aooordfng to Mr. John Haggerty, M. B., or Bast Brady. 
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§ 232. The St. Charles /?ir7iace coal' lands lie between 
the Wilkin's bank and the openings on Mr. Qoheen's and 
Mr. McKinley's farms. They contain a large area of the 
lYeeport Lower coal, which was coked by the furnace men 
for use with raw coal from the Freeport Upper bed. Tlie 
latter was used for several months as the sole fuel and made 
an excellent soft iron. It is filled with thin lamiufe of min- 
eral charcoal, which by preventing the coal from swelling 
and coking enabled it to bear the burden of the charge. 
This Freeport Upper coal bed shows an average of (Fig. 3S): 

§ 2J.J. ^. Charles I^Tfiace Coal Barik. Fig.38. 

Black slate roof. 

Coal, 3' 9" 

Fireclay floor. 

The Mahoning sandstone caps the summit, which rises 
to a height of about fifty feet above the coal. 

T7/.e Freeport Lower coal where opened at Thos. Ditty's 
bank shows nearly six feet of good coal. The bank isonly 
driven a very short distance into the hillside. It is located 
about one mile northeast from the Smullen opening. A 
measurement of the bed made by Mr. Piatt (H, page 236) 
gave (Fig. 39): 

^2Ji. Ditty's coal hanK: fig. 39. 

Bla(^k slate roof. 

Coal, 4' 8 " I 

Slate parting, . . . . ■ i" i 5' 84" 

Coal 1' " ) 

Fireclay floor. 

§ as^. Passing northwardly from New Bethlehem up 
Leasure nin, the Ferriferous limestone and its a.ssOfiate 
measures are constantly in sight for a distance of nearly 
five miles. The limestone is always much higher on the 
west side of the run than on the east side. This is due to 
the strong southeast dip from the Anthony's Bend axis into 
the Fsiimiount synclinal. Two miles up the run on Mr. 
McNutt's farm, a bed of cmtnel coal has been opened up 
which is said to measure four feet. It lies about twenty- 
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jive feet below the Ferriferous limestone, and is therefore 
a representative of the Clarion coal hed. The occurrence 
of cannel coal at this horizon is a most unusual and note- 
worthy feature ; the beds underlying the Ferriferous very 
rarely showing this character. The Ferriferous limestone 
is here (at Mr. McNutt's) about six feet thick and carries 
some kidney ore distributed through the suprajacent 
shales, but no plate-ore has been found on this farm. 

§ 236. The Kittanning Upper and Middle coals are both 
exposed at several places in the road gutters east and west 
of Mr. Goheen's house three miles northwest from New 
Bethlehem. The thicknesses assigned them in the New Beth- 
lehem section are mere estimates made from the character 
of the blossoms and the reports of persons who had pros- 
pected upon them. 

§ 237. The Ferriferous limestone is quarried at an open- 
ing on Long run three quarters of a mile east of the cross 
roads at Mr. Goheen's. Four feet of the stone, overlaid by 
nine inches of plate-ore is laid bare by this working but its 
bottom is not exposed. An analysis of this stratum made 
by Mr. McCreath, shows : 

Carbonate of lime, 95.232 

Carbonate of magnesia, 407 

Oxide of iron and alumina, 1.310 

Phosphorus, 061 

Insoluble residue, 2.190 

"Brittle, more or less stained with ferric oxide ; generally 
pearl -grey." 

The Homewood sandstone underlies the limestone from 
fifty to sixty-five feet, and can be seen at several fragmentary 
outcroppings on Long run. Some of its layers are conglom- 
eritic with pebbles as large as a pea, but the average size of 
its sand grains is much smaller. Where exposed near the 
limestone quarry it is over two hundred feet above railroad 
level, but the strong descent into the Fairmount synclinal 
brings it down to the milroad at the eastern edge of the 
township. The quarry on Long run is apparently on the 
crest of the Anthony's Bend anticlinal. 
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§ 238. West of the Wilkin's, Smullen and St. Charles 
coal banks the measures exhibit a gentle west dip and then 
a sharp northwest rise which keeps the Homewood sand- 
stone above water level for a long distance up Leatherwood 
creek. This is the southeast dip of the Kellersburg anti- 
clinal. 

§ 239. At St. Charles furnace the Ilomewood sandstone 
lies from sixty to one hundred feet above stream level with 
the Ferriferous limestone and its ore bed from one hundred 
and twenty to one hundred and fifty feet above the creek. 
The southeast dip already mentioned throws the measures 
down much lower upon the east than on the west side of 
the creek. The place of the lime and ore are everywhere 
well marked by the broad terraces left by the mining oi)era- 
tions. 

§ 240. At Rockville one mile north of the furnace the 
Homewood sandstone is very massive, sometimes conglom- 
eritic, outcropping in bluff escarpments on both sides of the 
valley. It varies from fifteen to thirty feet. The measures 
underlying it are not well exi)osed in this vicinity, but the 
existence of a small coal is reported and noted though the 
bed itself was not in sight. This rock passes beneath water 
level one mile above Rockville. 

§ 241. The Ferriferous limestone keeps above water level 
for about five miles above the furnace. It has been dug at 
a few places but most of these openings are now fallen shut. 
At Mr. Hamm's near Brinkerton it is but three or four feet 
thick. 

The Kittanning Middle and Lower coals lying respect- 
ively at seventy-five and twenty-five feet above the limestone 
have both been opened near Mr. Hamm' s house. The former 
is not thick enough for profitable mining, but the Kittan- 
ning Lower coal shows from two feet and nine inches to 
three feet of good coal with no persistent partings of bone 
or slate. 

§ 242. The Limestone ore has been mined on Middle run 
in the southwestern part of the township for use in the St. 
Charles furnace. It varies from eight inches to two feet in 
thickness. The Kittanning Lower coal is about two feet 
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thick and has been mined for local use. It lies thirty-five 
feet above the limestone which here is only forty feet above 
the Homewood sandstone. 

In the northwestern comer of the township, Mr. Evan 
Will has jiist opened a bank on what is probably the Kit- 
tanning Lcmer coal. The coal looks bright and good, 
though the entry has as yet hardly passed through the 
outcrop coal. A measurement gave, (I^'ig. 40) : 

§ i?^. WaVs coal hank. 

Shale roof. 40- 

Coal, 2' 0" ) 

Soft bone, 1'' V 3' 0'' 

Coal 11'' ) , r.c. 

Fireclay floor. 

The Freeport sandstone here caps most of the summits, 
but a few are high enough to catch the Freeport Lower 
coal, which is quite unlike its character near New Bethle- 
hem and Fairmount, being thinner, of poorer quality, and 
often contains many slate bands. 

In this part of the township the Ferriferous limestone 
occurs at from ten to sixty feet above water level in the 
larger streams. It is opened at very few places, but numer- 
ous diggings are still in sight where the farmers have from 
time to time mined the outcrop stone. The coals underlying 
the limestone are quite poor and thin, and are not opened, 
though nearly every farmer is aware of their existence. 

§ 244. The Freeport Lower limestone has been dug by 
Mr. Brinker, in the northeastern corner of the township. 
It is called as the "flag-lime," in contradistinction to the 
Ferriferous, which is called the "rock-lime." As the name 
indicates, it is a flaggy stone, and not very highly esteemed 
as a fertilizer. 

Red Bank Township. 

§ 245. This township is situated in the southeastern cor- 
ner of the county, next east of Porter and south of Lime- 
stone township with Jefferson county on its eastern line. 
It is separated on the south from Armstrong county by Red 
7 VV. 
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Bank creek. Its average length, (east and west) is about 
six miles and its width five miles embracing therefore an 
area of about thirty square miles or more. 

It is drained by Middle run, Town run and Pine run, the 
last two of which are streams of considerable size rising 
near the northern edge of the township on the Clarion-Red 
Bank divide. 

The summits along the Brookville(?) and Anthony' s Bend 
anticlinal axes are about five hundred and fifty feet above 
water level in Red Bank creek, but within the limits of the 
Fairmount basin they seldom exceed a height of four hun- 
dred feet. 

§ 246. The Fairmount synclinal enters the township 
about half a mile east of Fairmount near the mouth of Town 
run where it brings the Ferriferous limestone down to low 
water level in the bed of Red Bank creek and passing north- 
east through the eastern part of the township passes out 
into Jefferson county near the junction line of Red Bank 
and Limestone townships. The south dip into this basin 
ranges from thirty to sixty feet per mile, but the northwest 
dip is much steeper, averaging at least seventy-five feet per 

mile. 

The BrooJcville (?) a^s just touches the southeastern 
comer of the township. It crosses Red Bank creek be- 
tween Maysville and Patton's station, and passing north- 
east runs out towards Brookville in Jefferson county. It 
lifts the Ferriferous limestone from water level at Fair- 
mount, to a height of about three hundred and fifty feet 
in the hill northwest of Patton's station. 

The Anthony" s Bend anticlinal crosses the north- west- 
em comer of the township. Its northwest dip is very 
gentle. 

§ 247. The coal supply of this township is all that could 
be desired. The Freeport Upper and Lower coals are of 
superb quality and thickness, and cover an aggregate area 
of considerable size. The geological map shows very pret- 
tily how these coals brought low by the Fairmount syncli- 
nal axis are caught in the higher hills and roundtops along 
the centre of the trough, while the areas east and west 
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occupied by anticlinal folds contain much higher snmmifs 
but are nevertheless too low to catch these measures. The 
Kittanning coal group is well developed and will event- 
ually become the source of a lai^e output. This is espec- 
ially true of the Kittanning Lower coal, which is accessible 
at almost any point and which usually furnishes an ex- 
cellent coal. 

A vertical section of two hundred and sixty-seven feet of 
measures, compiled from exposures at Fairmount, is shown 
by Fig. 41. It reads thus : 

§ -2^8. Fairmount Section, 
Freeport Upper coal (near summit), . . 4' 
Shale [F. U. limestone not seen], . , .40' 

Freeport Lower coal, 6' 

Fireclay, - 2' 

Freeport Lower limestone (local), ... 3' 

Sandstone and shale, 75' 

Shale ; soft, 15' 

Kittanning Upper coal, 2' 

Fireclay or shale, 3' 

Johnstown cement bed (ore), 2' 

Shaly measures, 40' 

Kittanning Middle coal (1' 6"), . . . . 2' 

Shale, with some sandstone, 30' 

Kittanning Lower coal, 4' 

Sandstone and shale, 35' 

Ferriferous limestone (at water level), . 4' 

The Freeport Upper coal just over-rides the hilltop at 
Fairmount, but has been found on the hill east of Middle 
run. It is said to be four feet thick, but has not been 
opened up for working. 

The Freeport Lower coal is the bed worked by the Fair- 
mount Coal Company. It lies about two hundred feet 
above the railroad track. A tramwjiy laid with sixteen- 
pound rails runs from the pit mouth to the plane-head, a 
distance of half a mile, on which the mine cars are run by 
gravity to the plane, and thence directly lowered to the 
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tipples. The bed measures, on an average, about six feet, 
as shown by Fig. 42, thus : 

4Z 
§ ^^. Fairmount Coal Barik^ No. 1. 
Black slate and cannel slate roof. 

Coal, 5' 6" to r o;' 

Fireclay floor. 

This coal contains no parting of slate or bone and not a 
single pyrite band of appreciable thickness. Its roof is 
rather variable, changing from slate to cannel slate, and 
from this to fire clay indistances of a few feet. The floor 
is generally a two-foot fireclay bed but sometimes changes 
to thin-bedded slate. It is quite even, i. e, its variations of 
level are not due to irregularities of deposition but are oc- 
casioned by local dips. The latter are of frequent occur- 
rence, often throwing the coal five or ten feet above or be- 
low its normal position. The bed shows a gentle average 
dip to the southwest^ but this is Twt the dip of the coal 
measures at this point, for the normal descent is tawards 
the southeast into the Fairmount synclinal. 



Bosttsna Mme«» 



ng. 43. 

rmttPORT ifpptjr COAL. 



'^QxTDoant, 



,mrr0nar lOWrtrCOA^ 




§ 250. Fig. 43 shows how this irregularity is due to a 
thinning away to the southeast of the interval between the 
Freeport Lower and Kittanning Upper coal beds, from 
ninety-five feet at Fairmount to about twenty-five feet at 
the Bostonia mines two miles from new Bethlehem. The 
coal is about fifteen or twenty feet lower at the plane-head 
than at^the pit-mouth, and as the tram-road has just about 
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twenty feet of grade, it runs around the hill on the out- 
crop of the bed. 

§ 261. The following analyses, made by Mr. McCreath 
from average specimens, show the character of this Lower 
Preeport coal : 



Water, . . * . 
Volatile matter, 
Fixed carbon, . 
Sulphur, . . . 
Ash, 

Coke, per cent.. 
Color of ash, . 



No. 11. 


A.* 


1.320 

40.565 

' 63.980 

1.490 

2.645 


1.700 

38.930 

66.096 

.604 

2.670 


100.000 


100.000 


58.115 
reddish 

gray- 


59.37 
cream. 



B, 



1.320 

40.800 

62.879 

.881 

4.120 



1 00.000 

68.88 
gray-red 
tinge. 



No. 11. Deep black ; brittle ; laminsB rather indistinct ; 
partings of mineral charcoal rather numerous. 

''A." ''Bright, resinous, hard, compact, with a small 
amount of pyrites." 

"B." "Dull resinous lustre, containing veins of elate 
and considerable iron pyrites. Forms a coherent coke with 
metallic lustre." 

§ 252. Capt. Brinker, the president and manager of the 
Fairmount Coal Company, has lately made a series of ex- 
periments with the slack coal from this bed, having in view 
the possibility of producing from it a marketable coke. 
For this purpose he had six coking ovens built at the coal 
tipple, and in them has coked not only the ordinary refuse 
slack coal, but "culled" slack and also washed slack. A 
Stutz washer has been erected at the tipple, through which 
all the slack now coked is first run. The washer is also 
used for washing coal sold for smithing purposes. 

These experiments have been so satisfactory that the 



* Keport U, page 230. 
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company have concluded to erect a large number of ovens, 
some of which are already building. [October, 1879.] 

§ 253. The following analyses of washed and unwashed 
slack coal were made to ascertain exactly what benefit was 
derived by washing the coal. The large percentage of ash 
in the unwashed slack is due to the presence of a large 
amount of the fireclay roof which sometimes comes down 
with the coal. 

Water, 1.260 1.300 

Volatile matter, 35.130 35.825 

Fixed carbon, ........ 51.397 64.223 

Sulphur, 1.988 1.312 

Ash, 10.225 7.340 

\ 

100.000 100.000 

Coke, per cent., 63.610 62.875 

Fuel ratio, 1:1.43 1:1.51 

No. 1 was made from average samples of unwashed slack. 

No. 2 is an analysis of the washed slack. 

§ 254. The washing is not as successful as might be ex- 
pected, on account of the unequal size of the slack particles. 
If it were sifted and assorted into grades of different size, 
and washed separately with varying feed, much better re- 
sults might be obtained. Mr. Brinker estimates the cost of 
washing at about twelve cents per ton, but on a large scale 
it would be much less. The resulting coke shows by an- 
alysis, (McCreath): 

<?. Jfi. 

Water, 210 .030 

Volatile matter, 738 .623 

Fixed carbon, 82.904 85.777 

Sulphur, 1.360 2.107 

Ash, 14.788 1.463 

100.000 100.000 

Color of ash, reddish-gray, red. 

No. 3. " Lustre silvery ; structure rather dense; numer- 
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ous lenticular masses of slate,* especially in centre of spe- 
cimen." 

No. 40. ** Structure open; lustre bright silvery; small 
masses of slate through specimens." 

§ 255. The output from this colliery averages from two 
hundred and fifty to three hundred tons per day. It is 
nearly all sold for gas and steam use. As a gas coal it can- 
not be surpassed by any of the coals of the Lower Produc- 
tive measures, and its exceptional thickness and freedom 
from bony or slaty partings combine to make it a most im- 
portant and valuable bed. A contoured map of the Fair- 
mount coal lands has already been printed in report H. It 
shows the available area of this bed upon the tracts con- 
trolled by this company. 

The Freeport Lower limestone is not now exposed at 
Fairmount, but Mr. Brinker states that it has been found a 
short distance from the pit-mouth at an elevation a few feet 
lower than the coal. 

§ 256. TTie Kittanning Tipper coal is two feet thick, as 
determined by several prospecting drifts near Fairmount. 
At New Bethlehem this bed carries upon it a great deposit 
of cannel coal eight feet thick, which is probably the equiv- 
alent of the Darlington cannel coal of Beaver county, the 
North Washington and Murrinsville cannel coals of But- 
ler county. It is underlain by fireclay or shale about three 
feet thick beneath which comes the Johnstown cement bed 
which is here a limestone ore of more ferruginous char- 
acter than at the "Limestone narrows" in Armstrong 
county where Mr. W. G. Piatt has found it nine feet thick. 
Its thickness is given as two feet in the section compiled at 
Fairmount (Fig. 41) but as its exposure was not clean enough 
to permit an accurate measurement, this must not be ac- 
cepted for its exact size. The place referred to is ninety-five 
feet vertically below the pit-mouth of the Freeport Lower 
coal mine, and is situated about one fifth of a mile from 
the bank. The stone is a dark greyish-steel color, quite 

♦This specimen is evidently not a fair average sample of the ooke. Ex- 
ternally it seemed to be a true representative specimen, but its interior waa 
found HUed with an extraordinary number of small slate fragments. 



1()4 VV. REPORT OF PROGRESS. H. X. CHANCE. 

heavy and shows a few fossil markings. An analysis of 
this stratum made by Mr. MeCreath, shows : j 

Carbonate of lime, 25.089 

Carbonate of ma^c !.: 6.008 

Carbonate of iron, 37.596 

Sesquioxide of iron, 1.571 

Alumina, 4.851 

Snlphur, 083 

Phosphorus, ' 474 

Insoluble residue, 20.100 

MetaUic iron, 19.250 

This may be called either a calcareous ore or a ferruginous 
limestone. It would probably prove self-fluxing in a char- 
coal furnace. 

§ 257. The Kittanning Middle coaZhas been dug into on 
the face of the hill overlooking Fairmount but is not 
opened up for working. It is reported as from eighteen 
inches to two feet thick. 

An average sample of outcrop coal from one of these old 
proHi)ecting holes on this Kittanning Middle coal yielded 
on analysis by Mr. MeCreath : .^ 

^Vater, 4.765 

Volatile matter, 35.675 

Fixed carlxm, 54.037 

Sulphur, 913 

Ash, 4.610 

• 

100.000 

Coke per cent., 59.560 

(Jolor of ash, cream. 

Full mtio, 1 : 1.51 

** Tjustre dull, dead ; more or less coated with silt. Brit- 
tle ; shows but little pyrites ; yields an inferior coke. Dry 
coal re-absorbs water with great rapidity." 

The above* analysis shows a sui>erior blacksmith coal, and 
W(»re the b(»d somewhat thicker would be a very valuable 
stMim. Tht^ time will yet come when this coal can be profit- 
ably mined. 
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§ 258. The KiUanning Lower coal is worked by the 
Fairmount Coal Company at their No. 4 drift. It lieS on 
an extremely irregular fireclay or sandstone floor which 
pitches up or down eight, ten or even fifteen feet in distances 
of a few rods. The bed is rather sulphurous but yielding 
a strong steam coal finds ready sale for that purpose and 
is also sold to some amount for use under oil refinery re- 
torts. One measurement of this bed gave the structure 
illustrated by Fig. 44. 

§ 259. Fairmount coal hanJCy No. 4. 
Hard shale and sandstone roof. 

Slaty coal, 4' 

Coal, 

Bone, 

Coal, 



i// ^ 



2U" 



4' 11 




Sulphur bands, V 

Coal, 1' 0^' 

Sandstone floor. 

The subjoined analyses Nos. 8, 9, and 10 were made by 
Mr. McCreath from specimens from each of the three benches 
and probably show a better analysis than would be obtained 
from the "run of the mine." They exclude the slate and 
pyrite partings. Analysis No. 4 shows the character of the 
slack coal from this bank. 

§ !360. Analyses of KUtanning Lower coal. 





No. I 


iVb. 5. 


JVo.9. 


iVo. XO. 


Water, 

Volatile matter, . 
Fixed carbon, . . 
Sulphur, .... 
Ash, 


.950 

39.695 

48.405 

3.440 

7.610 


.850 

39.655 

49.787 

1.648 

8,160 


.930 

41.000 

48.571 

1.534 

7.965 


1.060 
38.955 
41.357 

6.773 
12.865 




100.000 


100.000 


100.000 


100.000 


Coke, per cent., . 
Color of ash, . . . 
Fuel ratio, .... 


69.355 
lilac. 
1 : 1.23 


59.495 

red-grev. 
1 : 1.25 


58.07 
white. 
1:1.18 


69.995 
pink. 
1 : 1.06 
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No. 4. Kittanning Lower coal, — slack. 

No. 8. kittanning Lower coal, upper bench. "Lustre 
deep black ; bands of bright pitchy coal run throughout 
the mass, also bands of greyish black ashy coal." 

No. 9. Kittanning Lower coal, — middle bench. ''Same 
general appearance as No. 8.'' 

No. 10. Kittanning Lower coal, — lower bench. " Lustre 
deep black, rather tender ; carries an unusually large num- 
ber of thin partings of iron pyrites more or less decom- 
posed." 

§ 261. Coke has been made from this slack coal but its 
quality is very poor. It is safe to say that much improve- 
ment may be expected by washing the slack preparatory to 
coking it. Two analyses made by Mr. McCreath show : 

No. 5. No. il. 

Water, 020 .020 

Volatile matter, 510 .603 

Fixed carbon, 84.588 82.898 

Sulphur, 2.672 2.936 

Ash, 12.210 13.543 

100.000 100.000 

Color of ash, reddish brown, red. 

Phosphorus, 012 

No. 5. '' Bright silvery ; rather coarse grained and dense ; 
small lenticular masses of slate throughout specimens." 

§ 262. The Ferriferous limestone is probably about eight 
feet below the railroad at Fairmount, but one quarter of a 
mile east of the station it is exposed in the Red Bank creek 
stream-bed. I do not think that it actually descends be- 
low low- water mark at this point. It has been quarried 
from the bed of Middle run a few rods above the railroad 
crossing, but this working is now abandoned, and the ex- 
posures being somewhat filled with earth do not show its 
whole thickness. After passing beneath water level on Mid- 
dle run a short distance above its mouth, the limestone again 
appears one mile further up the stream and continues ac- 
cessible for a distance of nearly a mile when it finally dis- 
appears beneath the high lands north of the Bigley farm. 
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The Freeport Upper coal is opened at a bank owned by 
Mr. Jacob Wilhelni and situated about three miles north- 
east from Fairmount. One measurement of the coal is il- 
lustrated by Pig. 45, reading as follows : 

§ ms. Wilhelm coal banJc. 
Slaty shale roof. 

Slaty coal, 4"1 45. 

Coal, 2'0"I^,^„^~" 

Bony sulphur band, 2" { 

Coal, 1' 10"J 

Fireclay floor. 

This coal contains no persistent parting, but occasionally, 
as at the place where the above measurement was taken, 
sporadic lenticular disks of bone, sulphur and slate are dis- 
tributed through the bed. The entry is driven in south- 
wardly and drains itself. About fifty feet of overlying 
measures insure the presence of good hard coal, Mr. Hulmea 
has also opened a bank on this bed. 

A section of two hundred and ninety-five feet compiled 
from exposures near these banks is shown by the accom- 
panying Fig. 46. 46 
§ ^6^. Section nortlieast of Fairmount. 

Surface, shale, •. flO' 

Freeport Upper coal, 4' 

Fireclay, • 3' 

Concealed ; sandstone and shale, . 10.5' 
Kittanning Upper coal, . . 1' 1" to 1' 2" 

Shale, 40' 

Kittanning Middle coal, 1' 3" 

Fireclav, i 

Shale, ". f ^ 

Kittanning Lower coal, 2' 6" 

Shale and sandstone, 3.5' 

Ferriferous limestone, fi' 

The Freeport Lower coal has not been 
opened in this vicinity. It is probably very 
thin. 

§ 265. The Kittanning Upper coal has 
been dug into by Mr. Huffman who reports 
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finding it thirteen or fourteen inches thick. The Kittanning 
Middle coal was mined some years ago at several places but 
being only from fifteen to eighteen inches thick was soon 
abandoned. 

§ 266. The Kittanning Lower cool is opened and mined 
on Mr. Huffman's farm. It averages about two feet and six 
inches of good coal with a few inches of slaty coal on top, 
but contains no parting layers of slate or bone. The bed 
here has a sharp dip westwardly towards the Fairmount 
synclinal trough. Though this opening has been made 
quite recently and consequently is only a short distance in 
the hill, the coal is hard, bright and clean. The same bed 
has been mined for many years from several banks in this 
neighborhood, but these have all fallen shut. The bed lies 
two or three feet above water level. 

§ 267. The Ferriferous liTnestone is opened up and quar- 
ried by Mr. Shick in the hollow below Mr. Hulme's place. 
It lies at water level. The Kittanning Lower coal is about 
thirty-five feet above the stream at this quarry. 

§ 268. The Kittanning Lower coal is mined at McKillip's 
place one mile northeast from Mr. Hulme's farm at a bank 
opened at water level. It here averages about three feet of 
bright clean workable coal containing very little sulphur or 
slate. 

§ 269. A beautiful farming country is passed through in 
driving up Pine run from Millville to Shannondale. The 
hillsides are occupied by the rather sandy and somewhat 
calcareous shales of the Clarion and Kittanning groups 
which by disintegration from an excellent warm soil quite 
free from those areas of cold clayey earth that in so many 
localities render the Clarion county lands almost worthless 
for agricultural purposes. Wheat, corn, oats, and garden 
truck are grown on these lands with good success. 

The summits are capped by the Freeport Lower sand- 
stone ; a rather friable and shaly rock forming rounded 
knob hilltops. All the side-hills are beautifully terraced 
and benched by the Kittanning Middle and Lower coals 
and Ferriferous limestone. 

§ 270. Pine run flows in the shales overlying the Home- 



BED BANK TOWNSHIP. YV. 109 

wood sandstone for a distance of two and a half miles 
below Shannondale, when it gradually begins rutting down 
into that rock. Prom this it will be noticed that the stream 
tills in its southwesterly course a little faster than the 
rocks dip.* At Millville the Homewood sandstone is about 
fifty feet above stream level, 

§ 271, The KlUaunhig Lower coal has been opened and 
mined at many places along the valley of Pine run, espe- 
cially at and near Shannondale. It ranges from two feet 
and two inches up to three feet four inches in thickness ; 
furnishes a good, hard, pitchy coal, admirably adapted to 
the ordinary requirements of household use. At Mr. Peter 
Greenawalt's opening near the Jefferson county line, the 
bed measures variably from two feet two to two feet four 
inches ; contains no slate partings and and very little sul- 
phur. It lies about thirty feet above the limestone, which 
haa been ffpened up and quarried on the adjoining farms, 

§ 272. The Kiitanning Middle coal lies in the hill fifty 
feet above the Kittanning Lower coal, and is easily located 
by the bench already mentioned. It is quite thin. 

§ 273, The Kittanning Upper coal was 47. 

not seen in this neighborhood nor could 
trace of its existence be detected. 

A short distance south of Shannoni 
we find the succession illustrated by 
47. 

§ 27^. ShanTiondale Section. 
Freeport Lower sandstone, with some | 

shale, in summits, ( 

Kittanning Upper coal, not seen. 

Shale, sandy, 

Kittanning Middle coal, .1' 6" to 

^Jf''^' ■ } about 

Shale, sandy, . ) 

Kittanning Lower coal, 

Fireclay, i 

Shale, with some thin-bedded S. S., \ 

■ The dip ao eMimnted must not be taken bb the true rate of dip into the 
Pslmiount bBBln, for the direction of true dip Is nearly west at tbU point 
and approximates Heventj'-tlve feet per mile. 
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Ferriferous limestone (seen 3'), .... 6' 

Shales, soft, 20' 

Sandstone, shaly, lO' 

Clarion (Lower) coal, 1' to 2' 

Shale, soft (variable), 20' to 40' 

Homewood sandstone, . . more than 20' 

Total, 252' 

Two miles below Shannondale the Ferriferous limestone 
lies only fifty feet above the Homewood sandstone ; but at 
Shannodale there must be at least seventy feet of measures 
between these two rocks. 

§ 275. The Clarion {Lower) coal has been opened at a 
few places but most of these have fallen shut and cannot 
now be examined. Nearly all the coal mined in this vicinity 
is taken from the Kittanning Lower bed. 

§ 276. There are a large number of openings «n the Fer- 
riferous limestone between Millville and Shannondale. It 
is constantly accessible along Pine river and its tributaries, 
but sinks beneath water level much sooner along those 
streams coming in from the west than those flowing from 
the east. Its thickness varies from four to seven feet ; its 
quality is good, but the overlying Ore-bed when present is 
quite thin and has been mined very little. 

§ 277. The Kittanning Lower coal is opened up and 

mined at a bank owned by Mr. Songer and situated on his 

farm east of Shannondale. It averages from three feet to 

three feet four inches with no persistent parting of slate or 

bone ; is a good coal and is much esteemed by those who 

use it for household purposes. An analysis made by Mr. 

McCreathfrom an average sample of the *'run of the mine" 

gave: 

No. 15. 

Water, 1.020 

Volatile matter, 40.425 

Fixed carbon, 47.511 

Sulphur, 3.789 

Ash, 7.255 

100.000 



) 
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Coke, per cent., 58.555 

Color of ash, reddish-grey. 

Fuel ratio, 1:1.17 

" Lustre dull black ; considerably coated with iron oxide. 
Pyrites present in very minute crystals." This analysis 
shows an unlooked for percentage of sulphur : the amount 
of ash is also rather large ; but on the whole the bed is as 
good as at Fairmount. (See § 260.) 

One measurement of this coal gave the following thick- 
ness, illustrated by Fig. 48. The coal dips toward the south- 
west draining the bank without deep ditching. 

§ 278. Songer^s coal bank. 48. 

Slate roof. 

Coal, 3'1" 

Fireclay floor. ^^^?^^!3 

Mr. Songer has opened a quarry on the Ferriferous lime- 
stone from which a considerable quantity of stone has al- 
ready been taken. The bed here measures about five feet. 

At the bank owned and worked by Mr. Solomon fiark- 
house the Kittanning Lower coal ranges from two and a 
half to three feet. 

§ 279. About one mile and a half west from Shannondale 
Mr. David Kunselman has opened up a six foot bed of coal. 
It lies near the hill-top with very little cover. Its identifi- 
cation with either the Upper or Lower Freeport coal is very 
uncertain. One mile northwest from Shannondale Mr. 
Reinzel has opened up the Kittanning Lower coal at a 
bank which lies nearly ati stream level. About three feet 
of good coal is in sight. 

Three fourths of a mile further up the run are several 
old diggings on the Kittanning Middle coal. They lie 
some distance above stream level. The bed is quite thin 
and did not pay to mine. 

§ 280. At Mr. dinger's near the north line of the town- 
ship, and four miles northwest from Shannondale, the Free- 
port Lower I iTnestone has been dug at an elevation of about 
one hundred and ninety feet above stream level. It is re- 
ported as from three to four feet thick ; bedded like ''flag- 
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stone," and is of very inferior quality. The Ferriferous 
Uviestone is here opened in the bed of the run. From this 
point down to the mouth of Town run at Fairmount, this 
limestone is constantly accessible. Its maximum height 
above the stream is attained near Truitt's store where it lies 
about forty feet above water level. 

§ 281. The Kittanning Lower coal has been opened up 
and worked at a large number of openings scattered along 
the valley of Town run from dinger's to Red Bank creek. 
In the neighborhood of Truitts, five banks are now in run- 
ning order on this coal, and besides these there are several 
old banks now fallen shut. The bed ordinarily ranges from 
three feet to three feet and nine inches, but sometimes 
swells to nearly six feet ; it contains no persistent parting, 
and few sulphurous laminae, but the uppermost four or five 
inches is generally rather slaty. The roof is variable — 
sometimes sandstone, but usually rather soft, sandy shale. 
It lies about thirty feet, more or less, above the Ferriferous 
limestone. 

§ §82. The Kittanning Middle coal was opened up some 
years ago by Mr. John Hilliard, but was found too thin to 
mine. It probably averages about two feet of workable 
coal. 

§ 283. The Clarion Lower coal bed comes above water 
level at Truitt's, but soon descends again beneath the stream 
bed. This apparent rise is not due to an actual flexure 
crossing the measures at this point, but to a more rapid 
erosion of the stream, combined with a steepening of the 
dip. The union of the two byanches of Town run just 
above this point is the probable cause of this augmented 
erosion. The Clarion (Lower) coal, where exposed near 
Truitt's, is only twenty inches thick, but is said to furnish 
an excellent blacksmithing coal. 

§ 284. The Ferriferous limestone ranges from four to 
seven feet at its exposures along Town run, but as its base 
is seldom exposed its exact thickness can rarely be deter- 
mined. At Mr. Geo. Frazier's quarries it is underlaid 
by a very pretty fine-grained flaggy sandstone. The lime- 
stone here measures seven feet and carries on top discon- 
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nected masses of outcroj) ore, the remains of a bed appar- 
ently one foot thick. 

The Freeport Lower limestone has been dug at Truitt's, 
but not being as pure as the Ferriferous limestone is not 
now worked. It lies ten feet beneath the Freeport Lower 
coal, which is easily located from its bold broad terrace. 

§ 285. At Millville the sharp west dip into the Fairmourd 
basin soon submerges the Homewood sandstone below 
water level in Red Bank creek, and eventually brings the 
Ferriferorts limestone down to the same level. 

The Millville test oil well commenced drilling on the 
flat at the mouth of Town run, at an elevation of from 
three to. ten feet above the Ferriferous limestone, which 
is exposed at some old quarries situated in the bed of the 
run about three hundred feet, more or less, from the well 
mouth. The following record of this well has been taken 
from Mr. Carll' s collection of oil well records, and will be 
discussed in his forthcoming Report I.I.I. 

§ 286, Midland well, No. 1. 

Drilled in August, 1876, on the Jacob Brinker farm, half 
a mile east of Fairmount. Duplicate of section compiled 
by Mr. A. B. Howland, from a sectional drawing of the 
original record now held by Col. Jos. D. Potts : 

WeU mouth above ocean, in feet, about . . . 

CJonductor; 8 to 

Limestone, (Ferriferous,) 2 to 

Coal seam under limestone, • • (^) ^ ^o 

Black sand, 18 to 

Coal, 3 to 

Black sand, 4 to 

Slate, 40 to 

Sliells, 2 to 

Slate, 33 to 

Sand; white, 3 to 

Slate, 32 to 

Coal, ) r 1 to 

Slate, I 4 to 

Coal, > Meroer Group ?....< 2 to 

Slate, I 17 to 

Coal, J • I 4 to 

Slate, 44 to 

Sand; gray, 10 to 

Slate, 2 to 

8VV. 





lOSO 


8= 


1072 


10— 


1070 


u= 


1069 


29= 


1051 


82= 


1048 


36= 


1044 


76= 


1094 


78= 


1002 


111= 


969 


114= 


966 


148— 


934 


147= 


938 


151= 


929 


153= 


927 


170= 


910 


174= 


906 


218= 


862 


228= 


852 


280t= 


850 
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Sand; white, 67 to 287= 798 

Slate, . . .• 24 to 811= 769 

Mountain sandstone, 251 to 662= 618 

Red book, 15 to 677= 608 

Sand; white, 10 to 587= 498 

Shelly slate, 75 to 662= 418 

Sand; white,~gas, 20 to 6s2= 898 

Slate with shelU, 128 to 810= 270 

Pebble shell, 1 to 811= 269 

Slate, 10 to 821= 259 

Shell ; white, 6 to 826= 254 

SUte, 12 to 838= 242 

Sand; pebble, 10 to 848= 232 

Slate, 8 to 856= 224 

. Sand ; white, 14 to 870= 210 

Slate, 2 to 872= 208 

Sand; white, 80 to 952= 128 

Sand; grey, 20 to 972= 108 

Sand and slate, 18 to 990= 90 

Red rock, 6 to 995= 85 

Slate; shelly, 185 to 1130= — 60 

Red bock, 22 to 1152= — 72 

Grey slate and shell, 33 to 1185= — 105 

Slate, 11 to 1196= — 116 

Red rock, 4 to 1200= — 120 

Slate; shelly, 10 to 1210=— 130 

Red rock, 43 to 1253= — 173 

Shell, 1 to 1254= — 174 

Slate, 30 to 1284= — 204 

Shells and slate, 24 to 1308= — 228 

Shell, 3 to 1311= — 231 

Red rock, 5 to 1316= — 236 

Slate; shelly, ' 7 to 1333= — 243 

Sand, 9 to 1332= — 252 

SUte, 8 to 1340= — 260 

Shells and slate, 10 to 1350= — 270 

Sand, 6 to 1355= — 275 

Slate; shelly, 40 to 1395= — 315 

Red bock, 45 to 1440= — 360 

Red mud, 5 to 1445= — 365 

Slate; blue, 105 to 1550 -— 470 

Red rock, 60 to 1610 - — 530 

Blue slate and shells, 100 to 1710= — 630 

Red rock ; very pale, 5 to 1715= — 635 

Blue slate and shell, 10 to 1725= — 645 

Sand; grey, 40 to 1765= — 685 

Blue slate and shells, streaks of red 110 to 1875= — 795 

Sand ; grey. Oil and gas show, 45 to 1920= — 840 

Slate; blue, 80 to 1950=— 870 

Sand shell, light grey, 4 to 1954= — 874 

Blue slate and shells. 56 to 2010= — 930 
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Pebble shell, 1 to 2011= — 931 

Slate and shells, 21 to 2032= — S52 

Grey shell, 4 to 2036= — 956 

Blue slate and shells, 27 to 2063= — 983 

Sand shell, 6 to 2069= — 989 

Blue slate and shells, 39 to 2108= —1028 

Sand; white, 10 to 2118=— 1038 

Blue slate, 4 to 2122= —1042 

Pebbleshell, 2 to 2124=— 1044 

Blue slate and shells, 42 to 2166= —1086 

Band,— gas and oil show, 60 to 2226= — 1146 

Blue slate,* 22 to 2248= —1168 

Interval to bottom of well, 32 to 2280= —1200 

* "Sand shell below this slate struck Saturday, a. m., 25th inst., thicknesB 
not given. Drilling in slate below this shell. Depth about 2270 feet, August 
28, 1876." 

The coal noted immediately beneath the Ferriferous lime- 
stone is evidently a thin local deposit of bituminous matter 
continuous with the bed of shale discolored by infiltrated 
bituminous matter that is exposed in the Red Bank creek 
bed above Fairmount. In one copy of this record it is re- 
ported as a ''trace of coal." In any case it can have no 
possible connection with the Clarion Upper (Scrubgrass) 
coal, for we are here south of the split Clarion coal (see 
Chapter 4,) and the Scrubgrass bed has no existence on this 
side of the bifurcation. 

The Clarion coal was struck at 29 feet and is reported as 
three feet thick. It lies unusually close to the Ferriferous 
limestone. The "coals " noted at 147', 151', and 170' in the 
record are undoubtedly the same with those beds of bitu- 
minous shale exposed along the railroad in cuttings west of 
New Bethlehem. They occur at and below the Mercer group 
horizon. The base of the conglomerate measures is proba- 
bly on the 24 ft. of slate at a depth of 311 ft. in the well ; 
the " Mountain Sand " must then be part of the Pocono, 
No. X. The red band nofed at 577 feet ca n be nothing more 
than a red layer of the upper Pocono. The occurrence of 
the red at this horizon is very rare. 

§ 287. Tlie exposures of rocks underlying the coal meas- 
ures are very poor. The exposures noted near Patton's 
station, where the Mauch Chunk red shale is exposed at 
railroad level, give the following succession (Fig. 49) : 
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Section at Patton Station : 



S 



Coal measures. 

Homewood sandstone, hard and massive, 40' 

Shale, with streaks of coal, 20' 

Ore bed, 1' 

Shale, 15' 

Sandstone, 26' 

Shale, with kidney ore, 35' 

Sandstone and shale, 60' 

Shale, some sandy layers, ore balls, . . 40' 
Sandstone, with some interbedded shale, 40' 
Mauch Chunk red shale (seen), .... 6' 
Shale and sandstone to stream level, . . 25' 

The ore heds noted in the above section 
are thin and comparatively valueless. They 
are not worked. A partial record of the 
well drilled for oil at Brookville shows the 
existence of red rock at about the same 
horizon with the above noted stratum. The 
record is partly from memory and therefore is not as relia- 
ble as might be desired, but as no data are absolutely 
valueless to the scientist the record is reproduced as given 
from the driller's notes. 



§ 288. BrookmUe Well. 
Drilled in 1875, on land owned by Mr. R. D. Taylor. 
Authority, Mr. R. J. Nicholson. 

Conductor, 23to 23 

Mountain sandstone, 120 to 143 

"Red sand" or "Red rock," 15 to 158 

Soapstone and shale, 20 to 178 

White slate, 6 to 184 

• Coarse sand, « 30 to 214 

Slate sand and red rock, 161 to 375 

Interval, 5to380 

First sand (gas show), 29to409 

Soft rock, 121 to 530 

Sand, with oil show, 18 to 548 

Slateand shells (gas), 92 to 640 

Red rook and shale, 123 to 763 

Sand (gas, no oil), 20 to 7S3 

Alternating slate, shale, and red rock, with shells, . . 347 to 1130 
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Sandfjine and close, 
Shale, Biate, and red 
Shale and slate, ^ 300 to 1700 



Shale, slate, and red rock, 



Cased in slate at 455'. "Had cased unsuccessfully sev- 
eral times before." The well mouth is situated about one 
hundred and twenty-five or fifty feet below the top of the 
Homewood sandstone. 



Perry Township. 

§ 289. This township lies north and west of Toby town- 
ship, east of Armstrong county from which it is separated 
by the Allegheny river, and south of the Clarion river which 
parts it from Richland township. 

A high ridge taking its course southeastwardly through 
the township from the mouth of the Clarion river merges 
with a similar divide coming northeastwardly from Monte- 
rey becomes the Clarion- Red Bank divide. 

§ 290. Tlie Freeport group of coals, limestones and ores 
is caught in the summits along these dividing ridges, but 
its area is necessarily very circumscribed. The Kittanning 
group of coals occupies most of the land, but the area 
covered by the Clarion group is also of considerable size. 
The Ferriferous limestone presents many miles of outcrop 
line, but its overlying ore-bed is thin and is only valuable 
over a very limited area. It has not been mined to any very 
great extent. 

§291 The ore beds lying in the shales subjacent to the 
Homewood sandstone have been mined for use in Black 
Fox furnace but the workings w^re not extensive. This pre 
deposit occurs in ^'pots" or patches of good local develop- 
ment but it is not to be relied upon as a persistent bed. 
The same seams were also mined to some extent in Beaver 
township, and also in Butler county on Bear creek where 
they are now being re-opened for working by Major Mobley 
who has kindly furnished the following analyses which 
were made for him by Dr. Otto Worth : 
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SUicicacid, , 7.53 10.18 

Aluminum sesquioxide, 2.17 4.26 

Carbonate of iron, 86.61 78.72 

Carbonate of lime, 2.05 3.91 

Carbonate of magnesia, 79 1.91 

Manganese, 43 .64 

Phosphoric acid, 34 .27 

Sulphuric acid, 08 .11 

Metallic iron, 41.81 37.81 

Phosphorus, 148 .118 

Roasted ore. Iron, . . 60 per cent.± 50 per cent.=t 

A, Bear Creek Upper vein at Donnelly station, about 
forty feet above the lower seam. 

B, Bear Creek Lower vein at Donnelly station. 

These ore beds are extremely variable in thickness. The 
ore often lies not in a regular bed but distributed in layers 
through several feet of shale, or again it may occur as ball 
ore scattered through a bluish, shaly slate. 

§ 292. The hillslopes facing the Allegheny river and also 
those bordering on the Clarion are very abrupt. The lower- 
most two hundred feet is markedly steeper than the up- 
per slopes. This is principally due to the lithological dif- 
ference between the coal measure strata and the rocks of the 
Conglomerate series, but in some places it is to be referred 
to an oscillation of the river from side to side in its valley 
prior to its cutting down into the Conglomerate measures. 
As already shown in Chapter 3, this change took place at 
about the time when the river abandoned its old channel 
opposite Parker, to wit : at the close of or during the glacial 
period. As a description of this ancient water-course has 
already been given in that chapter, it is needless to say any- 
thinsc further concerning it. The drift there preserved is 
duplicated at many points along the Allegheny valley and 
is also found in a few of the side ravines. An instance of 
this is seen near the old furnace on Wildcat run, where the 
ravine is thoroughly choked up with drift which the stream 
is now unable to remove. The Allegheny at one time evi- 
dently ran in a sharp bend far up over the present site of 
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the run, and in receding left the deposit with which it is 
now filled. 

§ 293. The first oil wells drilled in Clarion county were 
located in this township, along the Allegheny valley oppo- 
site Parker. The territory thus far developed includes 
only a very narrow strip of land running northeast in a 
curved line from a point on the river below Parker to the 
Clarion river near the mouth of Turkey run. 

§ 294. The Clarion Lower coal is opened and mined at 
a bank owned by Putney Bros, situated in the oblong hill 
enclosed by the ancient water channel near Perryville. The 
main entry has been driven into the hill about two hundred 
and seventy -five feet. An accurate measurement could not 
be made of the distance by which this coal underlies the 
Ferriferous limestone, but it seems to lie abnormally close 
to that rock. One measurement of the bed made near the 
pit-mouth gave the structure shown by Fig. 60. It fur- 
nishes a good, hard, free burning coal, though extremely 
sulphurous, and finds a ready sale for use under the oil well 
boUers : 



§ ^295, Putney coal hank. 

Shale roof. 

Coal, 

Bone, 

Coal, 

Bone, 

Coal, 



r to 



11''^ 
1" 

1' 0'' 
2" 

1' 6" 



3' 7' 




Fireclay floor, (seen,) 4'0'' 



The Ferriferous limestone has been opened up and 
quarried on the adjoining farm. Its total thickness could 
not be ascertained, but those who have worked it estimate 
it at from twelve to sixteen feet. 

§ 296. The Clarion Upper coal is opened and mined on 
the farm owned by Mr. L. Switzer a short distance east from 
Matildaville. Water lying in the entry at the time of ex- 
amination hid its base from view. Figure 51 shows the 
measurement then made : 
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§ 297. Switzer coal hank. 

Shal e roof. ^^^ 51 . 

Coal, — semi-cannel, '^" \ o' -x" 

Coal, (seen,) 2' 6" ) ^ ^ 

Fireclay floor. i r.c. 

The occurrence of cannel coal at this horizon is- not only 
rare but unique. The bed furnishes a good non-pyritous 
coal. Its roof is very soft shale and requires considerable 
timbering. 

The Ferriferous limestone lies ten feet more or less above 
this coal, and is reported to measure fifteen feet. Its supra- 
jacent ore bed is nearly one foot thick and has been largely 
mined for use in Madison and Prospect furnaces. 

§ 298. The KlUanning Lower coal has been opened by 
Mr. Harrison Yingling at a bank situated a short distance 
east from West Freedom. The coal here lies about thirty 
feet above the Feriiferous limestone. It shows by meas- 
urement (Fig. 52) : 

§ 299, Tingling coal hanJc. 
Slate roof. 

Coal, 2' 4" ) ^^• 

Slaty bone, 1" V 2' 10" 

Coal, 5") 

Fireclay floor. 

It yields a fair though somewhat pyritous coal. Besides 
this bank there are several other banks in the immediate 
neighborhood in running order on this bed. At the McCall 
bank at West Freedom a large amount is taken out every 
year. The bed here shows (Fig. 63) : 

§ 300. McCall coal hank. go 

Shale roof. 

Coal, 2' 7" 

Fireclay floor. I /-.c. 

The bed here contains no persistent parting, is remark- 
ably free from pyrites and yields only a moderate amount 
of ash. The entrv is in most excellent condition and has 
been driven a considerable distance into the hillside, thus 
insuring good hard black coal. An average sample of this 
Kittanning Lower coal yielded on analysis by Mr. McCreath : 
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iVb. 33. 

Water, 2.070 

Volatile matter, 35.696 

Fixed carbon, 55,275 

Sulphur, 830 

Ash, (gray, red tinge,) 6,130 

100.000 

Coke, per cent., 62.235 

Fuel ratio, 1:1.56 

" Deep black, shining ; brittle ; shows a small amount of 
pyrites in minute crystals." 

A section compiled from exposures near West Freedom 
is shown by figure 54, reading tlms ; 

g 301. West IfVeedom section : 
Kittanning Middle coal, .... 1' 6" to 2' 
Fireclay, ( 

Shaly measures, j ^' 

Kittanning Lower coal, .... 2' 10" to 8* 

Fireclay, 3' 

Sandy shale, 27' 

Ferriferous limestone, 12' 

Concealed, 10' 

Clarion Upper coal, 1' 6" to ■ 2' 

Concealed, 18' 

Clarion Lower coal, 4' 

Total, 121' 

The lower part of this section has been used in Page plate 
I, where it is drawn on an enlarged scale to show the split 
Clarion coal. (§ 113.) 

The Kiitanninfj Middle coal has been dug into by Mr. 
Yingling, but was never mined in this vicinity. It was 
passed through ina water well on the adjoining farm. This 
ooal is seen in blossom at several places on the road lead- 
ing south from West Freedom.bnt is always too thin to mine. 
Thegeneral character of its blossom indicates a twofoot seam. 
T%e Kittanning Upper coal is not exposed near West 
Freedom. It is undoilbtedly quite thin. 
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§ 302. The Ferriferous llmestoTie is assigned a thickness 
of twelve feet in the above section, but in places it is re- 
ported to approximate a size of nearly twenty feet. Ten 
feet beneath it occurs a thin coal seam which is the same 
with the Parker and Martinsburg Clarion Upper bed. This 
section is the connecting link in the identification of this 
coal with the Scrubgrass coal, for it is here ten feet beneath 
the limestone, while at Parker the distance is fifteen feet, 
and at Martinsburg eighteen feet, and on the other hand it 
is only seven feet at Edenburg, and three or four feet down 
to zero, in Venango county. 

The Clarion Lower coal has been opened and mined by 
stripping at water level, near West Freedom. It measures 
nearly four feet, but is extremely sulphui'ous. 

§ 303. The high ridge south of West Freedom catches the 
Freeport Uppei^ limestone and coal in two small round- 
tops ; but as the coal has very little cover it is too soft to 
furnish good coal. The Freeport Lower coal was not seen 
in this neighborhood. 

§ 304. The Freeport Upper ore has been dug quite ex- 
tensively for use in Black Fox stripping. The drifts drive 
upon it were Furnace. It lies so near the summit that large 
areas were completely exhausted by necessarily very short. 

The Freeport Upper coal^ limestone, and iron ore, are all 
caught in the high knob on the Stewart farm. The ore 
here lies about eight feet beneath the limestone. 

§ 305. Two miles south of West Freedom Mr. John Logan 
has opened up the Freeport Upper hed^ and found three 
feet of good hard black coal. In the surrounding knobs 
it has very little cover. 

At Mr. J. M. Reicherfs quarry, on the Freeport Upper 
limestone, about five feet of the rock is laid bare. An 
average sample yielded an analysis by Mr. McCreath: 

No. 3J^. 

Carbonate of lime, 82.678 

Carbonate of magnesia, . 8.248 

Oxide of iron and alumfna, 1.365 

Phosphorus, 022 

Insoluble residue, 5.320 



PERRY TOWNSHIP. 

Miller's SIddi/ section. 
The accompanying section, Fig. fiS, has 
been i-e-drawn from a section at Miller's 
Eddy, compiled and kindly given to the 
Survey by Mr. John Haggerty, M. E,, of 
Brady's Bend. It was made by instrumen- 
tal leveling, and therefore may not show 
the exact intervals from coal to coal, as the 
variation caused by dip cannot be elimi- 
nated from a section so constructed without 
vitiating the integrity of the observed ele- 
vations, A description made from the hand 
draught reads : 

Surface 3U' 

Coal, thin (Millerstown* bed,) . . — 

Unnamed, . . . ■ 48' 9" 

Freeport Upper({) coal, 3' 

Unnamed, 28' 3" 

Freeport Upper(?) ore, ? 2' 

Concealed with slate at bottom, 103' 
Kittanning Upper coal, 1' 6" 

Unnamed, ■ 20' 

Sandstone 30' 

Unnamed, .16' 6" 

Kittanning Lower coal, 3' 6" 

Unnamed, 10' 

Sandstone, 19' 10" 

Ferriferous limestone, . . . . 8' to 10' 

Shales, 6' 

Sandstone, 28' 6" 

Clarion coal, 2' 4" 

Blue shales, 29' 

Sandstone, (Homewood ?) 28' 

Concealed, . . '. 44' 

Coal, (Mercer?) 1' 

Unnamed, ; 23' 

Coal, (Mercer?) 0' 9" 

Flaggy sandstone, 63' 

Olive shales and sandstone, .... 106' 

* For a deaorlpUon of this bed, also see report V, page 19. 
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"Rather fine-grained ; mottled with calcite ; dark pearl- 
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grey." 

§ 306. Tlie Freeport Upper Ore is marked by a terrace 
of old workings fifteen feet below the limestone. 

One mile and a half from Upper Hillville Mr. H. Snyder 
has opened up the Kittanning Lower coal at a bank where 
the bed shows the following structure (Fig. 66) : 

§ 307. Snyder coal banJc : 

Slate roof. 

Coal, 

Soft parting, 

Coal, 

Slaty i>arting,^ 

Coal, 

Parting, 

Coal, • . . 

Slaty coal, 

Fireclay floor. 
The coal looks hard and good, but a careful examination 

discloses the presence of a large amount of pyrites. 
§ 308. Ten feet of the upper layei-s of the Ferriferous 

limestone is exposed at the quarry owned by Mr. Phillip 

Barger. This opening is situated on a branch of Catfish 

run, one mile north from Upper Hillville. It lies twenty- 
five feet above the stream bed. An analysis made by Mr. 

McCreath of a sample from this quarry shows : 

No. 85. 

Carbonate of lime, 96.428 

Carbonate of magnesia, 1.202 

Oxide of iron and alumina, 867 

Phosphorus, 023 

Insoluble residue, 1.110 

"Rather coarse-grained; mottled with calcite; bluish- 



grey. 



i> 



§ 309. Tlie Miller stown anticlinal axis enters the town- 
ship on the Allegheny river, about one mile above Upper 
Hillville, and passing northeast nearly parallel to the south- 
eastern line of the township runs out into Licking township 
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toward Callensburg. Its northwest dip can be detected in 
the coals and Ferriferous limestone on the headwaters of 
the streams flowing southwardly to Catfish run. 



LicMng Township. 

§ 310. This is the only township of Clarion county con- 
sisting of two halves separated by the Clarion river. It lies 
north of Toby, east of Perry and Richland townships, south 
of Beaver and west of Piney township. 

It is of irregular quadrilateral shape, averaging four miles 
in breadth and is about four miles long ; roughly speaking 
it contains sixteen square miles. 

Its principal streams are the Clarion river, Beaver creek, 
Cherry run and Licking creek. The latter runs around 
Callensburg in the old abandoned channel of the Clarion 
river which has already been described in Chapter 2. Cherry 
run now empties into it at Callensburg but at one time, prior 
to the abandonment of the old channel by the main stream, 
it emptied into the river. 

§ 311. The surface of most of this township is planed 
oflf and leveled down to the Kittanning Middle coal horizon, 
leaving therefore about eighty to one hundred feet of meas- 
ures above the Ferriferous limestone. There is mtich fair 
farming land especially south of the river and along the 
valley of Licking creek and near Easton. 

§ 312. The coal supply is amply sufficient to meet the re- 
quirements of the resident population for an indefinite 
period, but the beds are too thin and their workable area 
too circumscribed for profitable shipping. 

§ 313. The Ferriferous limestone and its suprajacent 
ore-bed present many miles of outcrop line. Both have 
been largely worked for use in Prospect and Buchanan fur- 
naces. The ore ranges from six to fifteen inches, probably 
averaging nearly one foot. 

The BrooJcville coal is opened and worked at a bank 
owned by Mrs. Elliot one mile east from Easton. A meas- 
urement of the bed gave this structure ; illustrated by Fig. 
67: 
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§ 3H. Elliot coal hank. 

Draw slate, 3" 

Coal, re") ^ 

Binder, sulphury, 2'' V 2' 8" 

Coal, 1' 0" ) 

Fireclay. 

The upper and lower benches yield a very fair black and 
hard coal tolerably free from pyrites, but the two inch binder 
is very sulphurous and unless separated from the coal ruins 
it. 

§ 315. The following section, shown by Fig. 58 was seen 
at Mr. David Frampton's place one mile southeast from 
Callensburg. It shows a remarkably small interval between 
the Kittanning Lower coal and the Ferriferous limestone, 
very unusual considering the geographical location ; but in 
the northern and northeastern townships, and also at some 
localities directly east as at Sligo, this interval is frequently 
only eight or ten feet. 

58 

§ 316, Frampton Farm section : 

Kittanning Lower coal, . . 2' 6" to 3' 10" 



Shale, variable, 10' to 15' 



Ore, 



1' 



Ferriferous limestone, 10' 




The Kittanning Lower coal is very variable, measuring 
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two feet and six inches in one hill, and three feet ten inches in 
an entry on the opposite side of the run. This change is 
mainly due to a thickening of the lower bench, as shown in 
Fig. 59, of which the following is a description : 

§ 317, Frampton coal hanJc : 
Slaty shale roof. ^ 59. 

Coal, 1' 0'' ) 

Binder, 1'' to 2" \ 2' 7" to 3' 10" 

Coal, 1' 6'^ to 2' 8'' ) iw. 

The position of the one inch binder is very constant at 
about one foot below the top of the bed. 

Mr. Frampton has opened a bed of ferruginous sandy 
shale with ore balls scattered through it, at an elevation of 
about twenty feet above water level. It is a comparatively 
worthless ore. Its geological position is rather low for the 
Mercer group, but it probably belongs to that series. 

§ 318. Near Callensburg. the country is much smoother, 
its general level lower, and the soil better than at any other 
locality along the Clarion river. This is due, 1st. To the 
shaly, loose-grained character of the conglomerate sand- 
rocks, and 2d. To the alteration in the course of the Clarion 
river, and the production, metaphorically speaking, of an 
island in its stream bed. 

The outcrop of the Ferriferous limestone lies a long 
distance back from the river in the hills surrounding Cal- 
lensburg. 

§ 319. The Miller stown anticlinal axis runs nearly north- 
east through the township, passing close to Callensburg. 
This flexure may have had some agency in producing the 
now abandoned bend in the Clarion river at Callensburg. 

Piney Township. 

§ 320. This township is shaped like a truncated wedge ; 
its apex pointing westward. It lies north and east of Toby, 
east of Licking, and east and south of Beaver township, 
from which it is separated by the Clarion river. 

Piney creek. Licking, and Little Licking creeks are its 
principal streams. The valley of Piney creek is almost as 
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sharply cut as the Clarion river gorge but the two forks of 
Licking creek flow in comparatively shallow valleys. These 
cut into and sometimes through the shales that here occupy 
the Mercer group horizon. 

§ 321. As a rule there is little good farming Innd in this 
township, but in the neighborhood of Sligo some really ex- 
cellent land is found which probably owes its superior qual- 
ity to washings from the Ferriferous limestone. 

§ 322. The Brddy" s Bend synclinal axis runs northeast- 
wardly through the township, passing a short distance east 
of Sligo. The Brady's Bend anticlinal just touches its 
southeastern corner. It keeps the Homewood sandstone 
far above water-level on Licking creek and its branches, so 
that at Curllsville in Monroe township, that stratum is 
nearly as high above the stream as at Sligo. 

A section was compiled from exi)osures near Sligo. It is 
shown by Fig. 60, reading thus : 

§ S^S. Sligo section. 
Kittanning Lower coal, 3' 60. 

!?'f ^y' [ 15' IhBBI 

onaie, ) IHInlBBIIBIIII^^ 

Ore, 0' 10" 

Ferriferous limestone, T 

Concealed, 20' 

Clarion coal, 2' 

Concealed, 80' 

Homewood sandstone, 20' 




A ,/ ,A' /^ 



Total, (to water level,) .... 148' 

§ 324. The Ferriferous limestone here lies about one 
hundred and thirty feet above water level. Its outcrop line 
is marked by the old ore workings of Sligo furnace. These 
were most expensive along Anderson and Mineral runs. 
The ore ranges from a few inches up to two or even three 
feet in thickness, and carries in the shales above, more or 
less carbonate ball-ore, but its average size does not exceed 
ten inches. A considerable amount of ore has also been 
dug from the hills south of Sligo. An analysis of the lime- 
stone, by Mr. McCreath, reads : 
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Carbonate of lime, 96.196 

Carbonate of magnesia, 1.265 

Oxide of iron and alumina, 1.529 

Phosphorus, 081 

Insoluble residue, 1.780 

,. ^ ^ IPine-grained ; rather tough ; stained with ferric oxide ; 
^^t; bluish gray." 

^ S25. Mr. McCreath has also analysed a sample of the 
^ Used by the Sligo furnace, with the following result : 

No. £1. 

Protoxide of iron, 44.367 

Sesquioxide of iron, 2.857 

Bisulphide of iron, 109 

Protoxide of manganese, 2.101 

Protoxide of cobalt, trace. 

Alumina, 743 

lime,. 6.380 

Magnesia, 2.248 

Sulphuric acid, trace. 

Phosphoric acid, 643 

Carbonic acid, 33.333 

Water, 1.789 

Insoluble residue, 5.440 

100.000 

Metallic iron, 36.550 

Metallic manganese, 1.628 

Sulphur, 058 

Phosphorus, 281 

* ' Specimen more or less oxidized ; calc-spar in thin plates ; 
somewhat cellular ; bluish gray and reddish gray." 

§ 326. The BrooJcville coal has been opened up at a bank 
one mile west from the mouth of Piney creek, but the open- 
ing has fallen shut, and the bed cannot be examined. It 
apparently contains from two and a half to three feet of 
coal, with a slate roof and fireclay floor, as shown by Fig. 
61: 

9VV. 
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§ ^7. Beer^ s coal hank. - g j 

Slate roof. 

Coal, 2' 6'' to 3' 0" 

Fireclay. i r.c. 

The Bum's coal bank is opened on the Kittanning Lower 
coal. It has a soft shale roof which was in such dangerous 
condition that I considered it imprudent to enter the bank, 
and contented myself with an examination of the outcrop 
coal which measures about three feet and contains very 
little sulphur. 

§ 328. The fireclay subjacent to this coal has been mined 
by stripping and used for the manufacture of firebrick. It 
has also been dug at several other localities in the township. 
An analysis by Mr. McCreath of the fireclay now used by 
the Sligo brick works shows : 

m. 19. 

SUica, 66.630 

Alumina, 28.850 

Protoxide of iron, 1.260 

Titanic acid, 990 

Lime, 260 

Magnesia, 079 

Alkalies, 694 

Water, 11.860 

100.000 

This fireclay has been shipped to other brick works via 
the Sligo Branch and Allegheny Valley railroads and is 
highly esteemed by all who have used it. 

§ 329. The Kittanning Lower coal has been mined at 
numerous old workings near Sligo but nearly all of these 
have fallen shut and the bed hid from sight. Many of these 
banks are re-opened and worked during the winter months. 

An average sample of coke made from this coal in an open 
hive yielded on analysis by Mr. McCreath : 



r 
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Water, . 2.090 

Volatile matter, 2.826 

Fixed carbon, 84.24Q 

Sulphur, 1.764 

Ash, (reddish-grey,) 9.072 

• 100.000 

" Appearance rather dirty ; structure very open ; numer- 
ous partings of slate throughout specimens. '^ 

§ 330. This coal is opened at a large number of banks in 
the eastern part of the township where it ranges from three 
to four feet thick, with one parting of slate which usually 
occurs about one foot beneath the roof. At the bank owned 
and worked by Mr. Fox this Kittanning Lower coal shows 
the structure illustrated by Fig. 62, reading : 

§ 331. Fox coal iarik. 

ox* * 
Shale roof. 

Coal, 1' 0" 

Parting, .... 1'' to 2'' V 3' 1" to 4' 2 

Coal, 2' 0" to 3' 0'^ 

This figure can be profitably compared with Pig. 69 of 
the Frampton coal bank. The position of the slate binder 
is the same in both banks. 

The coal is hard, deep black and lustrous, with a moder- 
ate amount of sulphur and ash. An analysis made by Mr. 
McCreath from an average sample of this coal is appended 

below : 

No. 30. 

Water, 1.470 

Volatile matter, 41.365 

Fixed carbon, 49.930 

Sulphur, 2.070 

Ash, 6.175 

100.000 

Coke per cent., 67.175 

Fuel ratio, 1 : 1.21 
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"Lustre deep black, shining ; brittle ; pyrites in minute 
crystals in partings. ' ' The sample from which this analysis 
was made contained none of the two inch parting. It was 
excluded because it can easily be removed in mining the 
coal. 

§ 332. A section describing one hundred and ninety-seven 
feet of measures was compiled from exposures on Mr. Fox's 
farm. It shows a remarkably close approach of the Kit- 
tanning Lower coal and Ferriferous limestone. The Kittan- 
ning Middle and Upper coals are seen in blossom on the road. 
They are not mined. 



§ 333. Fox farm section (Fig. 63) : 

Concealed (about), 10' 

Kittanning Upper coal (smut). V 5(/ 

Concealed (about), 40' 

Kittanning Middle coal, 3' 

Fireclay, ) 

Stiale, . . . (^^ 

Kittanning Lower coal, 4' 

Fireclay, ) 8' I * * * ^' 

Shale, with ore balls, . . f ( . . . 4' 

Iron ore (in plates), 1' to 3' 

Ferriferous limestone, 6' 

Concealed, 60' 

Brookville coal (reported), 4' 



63. 



so 




eo 



W 



§ 334. The Ore-bed is unusually thick and remarkably 
pure. It lies in plates bedded very much like the sub- 
jacent limestone. The superjacent ball-ore was taken out 
with the shale, forming a viariable increase tp the output. 
An analysis made by Mr. McCreath from an average 
sample of this ore is given below. He describes the speci- 
men as "very fine-grained ; full of little pits partially filled 
with calc-spar. Rather hard and tough." It njight be well 
to slate that as a rule the quality of this carbonate ore can 
be judged by the relative coarseness or fineness of its mole- 
cular structure. Other things being equal, a fine-grained 
ore is always superior to a coarse-grained specimen. 
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No. 31. 

Protoxide of iron, 48.636 

Sesquioxide of iron, 1.101 

Bisulphide of iron, 491 

Protoxide of manganese, 1.282 

Protoxide of cobalt, ^ . trace. 

Alumina, 528 

Lime, 5.650 

Magnesia, 2.396 

Sulphuric acid, trace. 

Phosphoric acid, 277 

Carbonic acid, 36.109 

Water, 711 

Insoluble residue, 2.920 

100.000 

Metallic iron, 38.760 

Metallic manganese, 994 

Sulphur, 262 

Phosphorus, 121 

A large body of ore still remains in this hill, for mining 
had hardly fairly commenced when Sligo furnace was blown 
out, after which only a small quantity was taken out for 
use at Red Bank, and when that furnace was also blown 
out, mining operations were immediately stopped. 

§ 335. Madison furnace is located on Piney creek, a short 
distance from the Clarion river. 

The old ore workings of this stack can still be seen in the 
surrounding hills. An analysis of this ore as given in the 
report on the First Geological Survey is appended below. 
It was evidently made from roasted outcrop ore. 

''Peroxide of iron, 76.10 

SUicious matter, 7.70 

Alumina, 3.60 

Water, . . - 12.50 

99.90 
MetaUic iron, 53.2r' 
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"Dull brown, cellular, compact, bumt-stone ore.'' 
. A record of the Sligo well drilled in 1866 is here reprinted 
from Report I.I. to show what is now known of the under- 
ground rocks at this point. This record was originally 
published by Prof. Lesley in the proceedings of the Amer- 
ican Philosogjiical Society in 1865. 

%S36. Sligo Well 

On Licking creek in Piney township. Drilled August, 
1865. Authority Lyon, Shorb & Co. 

Well month above ocean in feet, — — 

Ck)ndnctor, 15 to 15 = 

Slate; (soft and Hght 22', black 6',) 27 to 42 = 

Sandstone; hard, 7 to 49 = 

Slate ; soft and black, 6to 55 = 

Sandstone; hard, 7to 62 = 

Slate; sheUy, 3to 65 = 

CJoal, 2to 67 = 

Sandstone; (water at 128',) 116 to 183 = 

Slate ; top hard, bottom soft, 85to268 = 

Bed rock ; soft slate, 2 to 270 = 

Sandstone ; soft, 10 to 280 = 

Slate, '90 to 870 = 

Sandstone ; dose grained and bine, 20 to 390 = 

Slate, 49 to 439 = 

Sandstone ; hard and blue, 27to 466 = 

Slate; soft ** resembling fireclay," 284 to 750 = 

Red rock ; soft slate, 6 to 755 = 

Sandstone ; hard, 10 to 765 = 

Slate ; blue, 21 to 786 = 

Red rock ; (slate,) 29 to 815 = 

Slate ; blue, 77to892 = 

Red rock ; (slate,) 3 to 895 = 

Slate ; brown, 30 to 925 = 

Slate; hard and soft alternating, (oil,) 112 to 1037 = 

Slate ; blue and sheUy, 14 to 1051 = 

Sandstone ; blue, 30 to 1081 = 

Sandstone ; blue and red, 36 to 1117 = 

Sandstone ; white and hard, 11 to 1128 = 

Sandstone ; red and white, 13 to 1141 = 

Sandstone ; blue and red, 10 to 1151 = 

Salt water at 128', 380*, and .450'. No paying production. Well mouth be- 
low Ferriferous limestone ore-bed 173'. This elevation seems to be somewhat 
too great for at Sligo the Ferriferous limestone is only 135' above water level ; 
this discrepancy may be due to the strong south dip into the Brady's Bend 
iBynclinal trough which crosses Licking creek near Sligo. 
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Monroe Tovmship. 

§ 337. This township lies east of Piney, north of Porter 
and west of Limestone and Clarion townships. Its north- 
em edge borders on the Clarion river which separates it from 
Paint township. 

The Clarion group and Conglomerate measures form 
most of the land in its northern portion but further south 
the Kittanning group usually supplies the surface rock ; and 
the Freeport Lower sandstone is occasionally found in some 
of the higher knobs. 

Brush creek, Piney creekand Licking creek, all of which 
drain into the Clarion, are its principal streams. 

As a rule the farming land is of fair quality, but there 
is very little really good soil in the township, while on the 
other hand there is an abundance of despicably poor land. 

§ 338. The Brady' s Bend synclinal runs across the north- 
western comer of the township passing out towards Clarion. 
It crosses Piney creek near the mouth of Brush run. 

The Brady's Bend anticlinal lies about one and a half 
mile southeast from the synclinal axis. It elevates the 
Homewood sandstone at Curllsville and Reidsburg, passing 
close to both those towns. The Lawsonham synclinal 
axis is not well marked. It cuts across the southeastern 
comer of the township and running northeast passes out 
into Limestone township. 

§ 339. The Freeport Lower coal is not found in this 
township. Some of the summits along the Clarion-Red 
Bank divide are capped by the Freeport Lower sandstone, 
but it is a soft, shaly rock, sometimes entirely replaced by 
sandy shale, and cannot be recognized by any marked 
topograpical features. Its identification is entirely based 
upon its height above the Ferriferous limestone. 

§ 340. The Kittanning Upper coal was not seen within 
the township limits. It is evidently quite thin if not al- 
together absent. The Kittanning Middle coal is fre- 
quently exposed in blossom along the main roads, but the 
bed is not worked. Its smut indicates the presence of a 
two-foot seam. At one place where it has been opened up 
a thickness of three feet is reported. 
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§ 341. The Kittanning Lower coal has been opened up 
and mined at a bank on the Keifer estate, where the seam 
is said to measure three feet. A bad slate parting traverses 
the bed near its middle making the coal very dirty and al- 
most valueless. 

§ 342. The Ferriferous limestone varies from four to 
eight feet. It is now exposed at several places, but most 
of these quarries are partially filled with earth or water 
so that its thickness is seldom in sight. Its superposed 
ore has been dug and mined in large quantities for use at 
Madison, Monroe, Washington, and Sligo furnaces. It is 
rather unusually thick, averaging probably one foot and 
one or two inches, and is said to have been more highly es- 
teemed than that from any adjoining township. In some 
places it was completely worked out from crop to crop, but 
here and there are a few tracts still remaining from which 
comparatively little has been taken. It lies at from one to 
two hundred feet above water level in the larger streams. 

§ 343. A short distance south of Williamsburg Mr. 
Cribbs has opened a bed of coal which on the crop shows 
for a two and a half foot seam. It is evidently an extreme- 
ly variable bed, as marked changes occur not only in the 
roof but also in the floor of the coal. Five feet below this 
a thin seam has been found which will probably meas- 
ure somewhat over one foot. These two coals are the two 
Clarion coal beds^ or rather, the two benches of the Clarion 
bed, here separated by only five feet, their structure in this 
respect somewhat resembling that on Bear creek in. Butler 
county. Fig. 64 shows the relative position of these coals 
and their distance below the Ferriferous limestone. It can 
be compared with the sections shown on Plate I, and for 
this purpose has been drawn on the same scale as those sec- 
tions, viz, 20' to V\ Such a comparison developes several 
noteworthy features to which a reference is not out of place : 

1st. The Clarion Upper coal is here the best bench 
whereas at Parker, Martinsburg, and in northern Clarion 
county and Venango county the lower bench is usually the 
thickest, and 

2d. The Clarion Lower coal exists in a remarkably at- 
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teouated condition, whereas it is nsoally a two or three 
foot seam. 

§ 344- Cribbs farm section : 
Ferriferous limestone, 6' 



Shale, 23' 6" 



Clarion Upper coal, 2' 6" 

Fireclay, 5' 

Clarion Lower coal, 1' 

The horizon of tlie Ferriferous limestone was determined 
by the site of old diggings npou it lu an adjoining held. 

I 345. The BTookvlUe coal is not opened in this town- 
ship. It is an inferior bed, and though often three feet 
thick is too slaty and sulphurous to mine. 

§ 346. The sandrocks underlying the Homewood sand- 
stone are very hard and massive along the Clarion river 
gorge, bluffing out in bold, often perpendicnlar escarpments 
and covering the slopes below with large, scattered blocks. 

Limestone Towns7iip. 

§ 347, This lies directly east of Monroe, north of Porter 
and Bed Bank townships and south' of Clarion township, 
its eastern edge in juxtaposition with Jefferson county. It 
is an almost perfect parallelogram with sides respectively 
five and a half and nine and a half miles long. 

Piney creek and its branches drain nearly all the town- 
ship. Through most of its course it flows in the Conno- 
quenessing sandstone horizon. 

I 348. Much excellent farming land is found at many 
localities, especially where the slopes are gentle and the 
Ferriferous limestone outcrop broad. As its name indicates 
the township is well supplied with liTnestojie, which fre- 
quently has been opened up and quarried. 
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The summits are usually capped with more or less of the 
Klttanning group of coals which occupies an area about 
equal to that covered by the Clarion group. 

§ 349. The Homewood sandstone is often laid bare along 
the tributaries to Piney creek. It is sometimes a hard, 
massive, and thick escarpment forming stratum, but again 
is a soft, friable, and shaly rock. Thin, impure coal seams 
have been found in the shales below, but they are always 
nearly or altogether valueless. 

A few oil wells have been unsuccessfully drilled within 
the township limits, but unfortunately no records of them 
could be obtained ; probably none were kept. 

§ 350. Three synclinal and two anticlinal axes traverse 
the township from southwest to northeast on an average 
course of from N. 35° E. to N. 40*^ E. The Lawsonham 
synclinal cuts across its northwestern comer. The Kel- 
lershurg anticlinal passes through Greenville from the 
southwest comer to the middle of Clarion township south 
line. The Centreville synclinal though named from Cen- 
treville in Armstrong county by a happy coincidence passes 
very close to the Centreville P. O. in this township. The 
Anthony's Bend anticlinal passes out of 
the township near Corsica and the Fair- 
mount synclinal just touches the southeast 
comer of the township. 

None of these axes excepting the Pair- 
mount synclinal trough are marked by 
sharp north or south dips, and they can only 
be traced with great difficulty. 

A section compiled from exposures near 
Mr. Sloan's house, one mile and a half south 
from Greenville is shown by Fig. 65 read- 
ing: 



§ 851, Sloan farrn section : 
Kittanning Lower coal, .... 



O' /}" 



3' 6 



Shales, partly concealed, 20' 

Ferriferous limestone, 5' 
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The Ferriferous limestone has been opened, but its full 
thickness is not exposed. 

§ 362. The Kiitanning Lower coal has been largely mined 
at Mr. Sloan' s opening. The main entry of this bank lies 
in the trough of a well marked synclinal, — the Centre ville 
axis, — ^by which its drainage is greatly facilitated. 

§ 353. An analysis of this coal, by Mr. McCreath, shows : 

No. 36. 

Water, 1.750 

Volatile matter, 36.440 

Fixed carbon, 55.438 

Sulphur, 1.072 

Ash, (reddish-gray,) 5.300 

100.000 



Coke, percent., 61.810 

Fuel ratio, 1:1.52 

*^Deep black, somewhat iridescent ; laminsB rather indis- 
tinct ; somewhat coated with iron oxide." 

The bed is unusually thick, contains no slate partings, 
and only one thin pyrite band, has a good strong roof, and 
presents a large area thus far untouched. One measure- 
ment of the bed made near the pit-mouth is illustrated by 
Fig. 66 : 

§ 36^. Sloan coal hanJc. 

Slate roof. 

Coal, 5 " 

Pyrite band, i" to f " J^ 3' 6f '' 

Coal, 3' '' 

Fireclay floor. 

§ 355. The Kittanning Lower coal^ where opened by Mr. 
Riley, one mile south of Mechanicsville, measures about 
two and a half feet. It lies only a few feet above the Fer- 
riferous limestone. The latter has been dug by Mr. Riley 
from an opening in the field just back of his house, at which 
four feet of the stone is exposed. 

§ 356. At the bank owned by Mr. Stewart the Kittanning 
Lower coal has a poor slaty roof. A measurement of the 
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bed is shown by Fig. 67. The slaty shales overlying this 
coal are full of iron balls, which show in their hollow in- 
teriors an abundance of siderite crystals, associated with 
oilc-spar. 

§ 357. Stewart coal havJc. 
Slaty roof ; poor. ^^^Il 

Coal, 3' 6'' 

Fireclay floor. 

Clarion TovmsMp. 

§ 368. This lies next east from Monroe and north of Lime- 
stone township with its eastern edge adjacent to Jefferson 
county. It is also bounded on the north and east by Mill 
creek which separates it from Mill Creek township, and on 
the north by the Clarion river parting it from Paint and 
Highland townships. 

Its length, east and west, is about ten miles and its breadth 
varies from two to four miles, being least at the Jefferson 
county line. 

§ 359. The Kittanning group of coals is found in some 
of the higher ridges, but most of the township is occupied 
by the outcropping Clarion group and the underlying sandy 
measures of the Conglomerate series. 

Some moderately goodi farming land exists but as a rule 
the land is rather poor. This is probably in great measure 
owing to an absence of the Ferriferous limestone over large 
areas in which we would naturally expect to find it. 

§ 360. . The following axes cross the township : 

Anthony' s Bend anticlinal near Corsica, 

Centreville synclinal^ 

Keller shurg anticlinal^ 

Lawsonham synclinal one mile and a half east of Strat- 
tonville, 

Brady^ s Bend anticlinal^ west of Strattonville, 

Brady'^s Bend synclinal^ east of Clarion. 

§ 361. TJie Kittanning Lower coal has been opened up 
and mined at a bank owned by Mr. S. W. Fleming one mile 
west of Corsica. The opening is situated on the north side 
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of the pike. A measurement of the bed is shown by Fig. 
68: 

§ S6^. Fleming coal harik : 
Shale roof. 

Coal, 8" 

Slate, V'\2' &' 

Coal, 1' 3" 

Fireclay floor, (seen,) 4' 0" 

The coal is quite free from sulphur and mines in good 
hard pieces, but the bed is rather too thin for profitable 
working. It shows a west dip into the Centreville synclinal. 

§ 363. ' The Ferriferous limestone is exposed at a quarry 
owned by Mr. Albert Hindman who reports about four feet 
of stone overlaid by five feet of ore bearing shale : 

No. 28. 

Carbonate of lime, 95.532 

Carbonate of magnesia, 930 

Oxide of iron and alumina, 1.050 

Phosphonis, 070 

Insoluble residue, 1.960 

The above analysis was made by Mr. McCreath from a 
sample of the limestone from Hindman^ s quarry. He de- 
scribes it as being ' ^ fine-grained, mottled with calcite, rather 
brittle; bluish grey." 

§ 364. An analysis of the carbonate baU ore from the same 
locality yielded : 

No. 29. 

Protoxide of iron, . 38.571 

Sesquioxide of iron, 2.142 

Bisulphide of iron, 009 

Protoxide of manganese, 1.756 

Protoxide of cobalt, trace. 

Alumina, 1.027 

lime, • 6.750 

Magnesia, 1.992 

Sulphuric acid, trace. 

Phosphoric acid, 2.333 

Carbonic acid, 29.403 
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% 

Water, 2.137 

Insoluble residue, 13.880 

100.000 



Metallic iron, 31.500 

Metallic manganese, 1.361 

Sulphur, 005 

Phosphorus, 1.019 

No. 29. *' Hard and tough rather coarse grained ; surface 
somewhat oxidized ; bluish-grey." 

§ 365. A section compiled near Corsica is shown by Pig. 
69. It shows an interval of forty feet between the Ferrif- 
erous limestone and the Kittanning Lower coal. The Clarion 
coal was not exposed at this locality but the Brookville coal 
four feet thick has been laid bare by stripping on Mr. S. N. 
Albright's farm near the Hindman limestone quarry. A 
complete measurement of this coal was prevented by an 
accumulation of water in the diggings. It is a very sul- 
phurous bed. 

§ 366. Corsica section. 

Concealed in hilltops, (shale ?).... 50' 

Kittanning Lower coal, > 2' 

Concealed, 35' 

Shale, with ore-balls, 5' 

Ferriferous limestone, 4' 

Concealed, (about) 50' 

Brookville coal, 4' 




Total, 150' 



M 



§ 367. From this locality westward to Clarion tJie hilltops 
are constantly high enough to catch detached areas of the 
Ferriferous limestone^ but though diligent search has fre- 
quently been made, it has never been found. It is undoubt- 
edly absent. This is shown by the near approach of the 
Clarion and Kittanning Lower coals^ and by the character 
of the associate measures and of the resulting soil. 

§ 368. A section compiled from exposures seen between 
StrattonviUe and Clarion is illustrated by Fig. 70. It shows 
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an interval of only thirty feet between the Kittanning Lower 
and Clarion coal beds, whereas that interval is normally 
BCTenty feet and never less than forty-five feet when the 
Ferriferous limestone is present. Whether such absence 
of this limestone be due to accidents of original deposition, 
to sub-aerial erosion, or to sub-aqueous erosion by solution 
we cannot determine, but that this stratum is frequently 
wanting there can be no doubt. 
§ 369. Section east of Clarion. 

Shale in hilltops, Gff y^ 

Kittanning Lower coal, 3* 

Fireclay, i ^ 

Concealed shaly and slaty measures, \ ' 

Clarion (Lower) coal, 1' 8" to 

Fireclay and shale, 

Clarion sandstone, 20' 

Brookville coal, 4' 

Concealed to water level in run, ... Iff 

137' 

The Kittanning Middle coal should be found in the 
uppermost sixty foot interval, but its smnt could not be 
detected. 

The Kittanning Lotoer coal is opened and worked at a 
bank owned by Mr. Samuel Young, The ventilation of 
this bank is very defeetire. In some places the air is so 
impure that a candle or an ordinary oil lamp will not bum, 
and turpentine has been substituted and used in open lamps 
in place of oil. Mining under such conditions is simply 
suicide and should not be permitted. 

The bed yields a very fair coal quite free from sulphur. 
A measurement is shown by Fig. 71. 

§ 370. Young coal bank : ^ 71. _ 

Draw slate, 8"B|HHBH 

Coal, ^^^^H 

Slate, 1" [2' 11"^^^^^ 

Coal, 2' 0" ) /-.ft 4 

Fireclay floor (more than), 4' 0"\ yj 
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§ 371. A well proven fault, — illustrated by page plate V, 
— traverses* this coal bed near the lane leading south from 
the pike. A direct break of three feet which brought the 
floor of the coal in one part of the bank in direct continu- 
ation with the roof on the opposite side, was passed through 
in an old entry near the Young bank. At one place the 
broken edges overlapped so that for a distance of five feet 
the bed was double and furnished six feet of coal, in which 
a parting of six inches of slate was found adhering to the 
roof of the lower layer. In every case the edges were sharp 
well defined cross-breaks. This fault is situated on the 
Brady' s Bend anticlinal crest, for the coal here dips south- 
east while at a bank a few hundred feet away it dips north- 
west into the Brady' s Bend synclinal. 

§ 372. The Kittanning Lower coal has been mined and 
shipped on the Narrow Gauge railroad by the Clarion Coal 
Company. Their mine is operated by a shaft which I did 
not enter because the bank was not running when visited. 
A sample of the coal frond this pit forwarded to the labora- 
tory by Mr. Greenland, manager for the company yielded 
by analysis ; (McCreath) : 

No, 37. 

Water @226^ 2.060 

Volatile matter, 38.076 

Fixed carbon, 66.782 

Sulphur, 818 

Ash (cream), 2.266 

100.000 

Coke per cent., . 69.865 

Fuel ratio, 1 : 1.49 

' * Generally very compact ; lustre deep black. Specimens 
seem in main free from pyrites and slate partings." This 
analysis speaks for itself. 

§ 373. T7ie Clarion {Lower) coal is only eighteen inches 
thick where exposed near the Young bank. It is not mined. 

§ 374. The BrooTcville coal has been opened at several 
places. At the shaft owned by Mr. James Wilson the bed 
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measures nearly four feet, but at Mr. Young' s the coal is 
somewhat thinner. It is quite sulphurous. 

A hard, massive sandstone {Clarion sandstone) fifteen 
or twenty feet thick lies immediately above this coal, mak- 
ing an excellent roof. This sandstone is always more or 
I less friable, of pinkish or brownish hue, and always makes 

a very sandy soil. It can be seen at innumerable places 
along the pike between Corsica and Clarion, but in the 
other townships of Clarion county its horizon is usually 
occupied by shaly measures, excepting over those areas 
where the Homewood sandstone rises above its normal hori- 
zon and entirely cuts it out. 

§ 375. The BrooTcmlle coal is also opened up at a bank one 
mile south by west from Clarion, where it is about three feet 
thick. An accurate measurement was prevented by dead 
water filling the bank. This opening is situated near the 
trough of the Brady's Bend synclinal. A strong north 
northwest dip was observed. 

The Clarion sandstone is quite massive in this vicinity. 

§ 376. In the report of the First Survey we find on page 
569, Vol. II : 

"At the county seat of Clarion the Clarion {Lower\ coal 
bed lies 40 or 45 feet beneath the court-house. It has been 
opened at its outcrop upon the face of the hill overlooking 
the Clarion river. [These openings are all closed.] The 
bed is three feet thick, but yields coal too impure for com- 
mon use, because of the sulphur and pyrites which it con- 
tains. Attempts . . to find the Brookville bed . . . were 
not attended with success. The latter coal is said to have 
been penetrated by a well sunk near the court- 
house, at a distance of 30 or 40 feet below the upper coal. 
East of the town the lower \BrooTcville\ coal was bored into 
several feet ; and it is highly probable that the same bed 
may be found of workable size at Clarion, after it has been 
fairly entered beneath the hill." 
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Mill Creek Tovmship. 

% 377. This lies northeast of Clarion township from which 
it is separated by Mill Creek. Its north and west edge 
borders on the Clarion river, which parts it from Highland 
and Farmington townships ; its east line borders on Jeffer- 
son county. 

In shape it roughly approximates that of an equilateral 
triangle with sides about eight miles long. 

§ 378. Nearly all the surface is occupied by the outcrop- 
ing Conglomerate measures^ and the land is correspond- 
ingly poor. The highest summits catch isolated patches 
of the Kittanning group and on some much lower ground 
the Clarion coal group is occasionally found. 

In this as in Clarion township the Clarion sandstone 
forms prominent topographical features, thus furnishing a 
tolerably good and easily recognized geological horizon on 
which to base comparisons of sections. Our best horizon 
for this purpose is the Ferriferous limestone, but that strat- 
um is absent from the measures of Mill Creek township. 

§ 379. Two anticlinal and tioo synclinal axes pass 
through the township, namely, Centreville synclinal, Kel- 
lersburg axis, Lawsonham synclinal, and the Brady's Bend 
axis. 

The Centreville S7jnclinal cuts across the extreme south- 
eastern comer of the township ; the Keller sburg anticlinal 
enters near the union of the two forks of Mill creek. 

The Lawsonham syncliival runs through the centre of 
the township and it is in its trough that the high lands 
containing the Kittanning group occur. It passes close to 
Fisher's Comers. The Brady's Bend anticlinal runs 
along the eastern edge of the township, close to the Clarion 
river. The zigzag course of the river from Cooksburg to 
Strattonville is probably referable to the proximity of this 
axis. 

§ 380. Nearly all the coal openings, most of the good 
land, and the highest summits are all close to the pike 
which runs through the centre of the township along the 
Lawsonham synclinal trough. 
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g 381. The ridge between Terwilliger's hotel and Fisher 
P. O. (Dougherty's store) is high enough to contain the 
Kittanning Middle coal, but no trace of it could be found. 

The Kittanning Lower coal is exposed in blossom at sev- 
eral places in this vicinity. It Is not opened, and this is 
somewhat surprising for the blossom indicates a two and a 
half or three foot seam, and in the absence of any contra- 
indications it is safe to assume tliat its quality is good. 
Some years ago Mr. T. Dougherty opened up this bed and 
found nearly three feet of fair coal, but the bank was al- 
lowed to care in. 

§ 382. The Ferriferous limestone and its superincumbent 
ore bed have never been found though diligent seanili has 
been made for them. The sliales occupying its horizon are 
of the ferruginous character often worn by the shales overly- 
ing it. 

Exposures noted near Mr. Terwilliger's hotel gave the 
section shown by Pig, 72. 

§ 383. Mill Creek section : 72. 

Sandy shale, Clarion coal at base, . . .30' 

Clarion sandstone, 14' 

Slate, 12' 

Brookville (i) coal, reported in well. 

Shale, 37' 

Coal (Mercer horizon ?}, 2' 6" 

Fireclay. 

The lowest coal noted in this section is mined by Mr. 
Wtn. Ion. It lies sixty-live feet below the top of the Clar- 
ion sandstone and therefore seems too low to be the Brook- 
ville bed. A thin coal reported in a water-well near by 
seems to lie in the Brookville horizon, but it is still possible 
that this may be a thin local deposit and that the Ion bank 
is on the Brookville bed. These identifications are made 
difficult and their value greatly lessened by the absence of 
the Ferriferous limestone and the consequent changes in 
the intervals between adjacent coal beds. 

§ 384. Mr. A. B. Miller has opened a bank on a coal ua- 
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derlying the Clarion sandstone which shows from two feet 
three to two feet seven inches of fair coal, with a slaty 
shale roof of which six or eio^ht feet is exposed. This is 
probably the Brookville coal bed. 

§ 385. Mr. D. Stall man has a bank on the Brookville bed 
which shows up about four feet of coal which however is 
of rather inferior quality. The bank owned by Mr. A. Un- 
derwood is opened on the Clarion coal bed. 

§ 386. TiDo test wells have been drilled on Blyson run. 
One of these was drilled several years ago and is a compar- 
atively shallow well. It is situated near the mouth of the 
run. The other is two miles from the river : being a re- 
cent venture was drilled very deep. A record of the rocks 
passed through is reproduced below from its original pub- 
lication in Report 1. 1., page 232. 

%3S7. James Well 

Drilled in 1872-3-4. Authority, Abram James. The well 
mouth is situated about more than 100 feet below the hori- 
zon of the Ferriferous limestone. 

WeU mouth above ocean in feet, 

Ck>nduotor, 25 to 25= 

Sandstone (Sandstone) rotten ; no limestone, .... 253 to 278= 
Mt. Sandstone, white and gray (gas at 380), . . . . 157 to 435= 

Sandstone, gray (oil at 445' and 518), 90 to 525= 

Slate, blue, 135 to 660= 

Sandstone, gray, 28 to 688= 

Slate, 30 to 718= 

Sandstone, gray, 12 to 730= 

Slate, with shells of gray sandstone, 120 to 850= 

Red rook (gas near bottom), 45 to 895= 

Slate, blaok, hard and gritty, 5 to 900= 

Sandstone, "bowlder," gray and gritty, 30 to 930= 

Sandstone, "emery," fine and hard, 5 to 935= 

Slate, black, 11 to 940= 

Red rock, 5 to 951= 

Slate, blue, with shells, 62 to 1013= 

Red rook, 7 to 1020= 

Slate, black, with gray shells; first salt water, ... 92 to 1112= 
Shale, black and red ; green sandstone near bottom, 13 to 1125= 

Red sandstone, 4 to 1129= 

Sandstone, gray (gas and oil show), 13 to 1142= 

Sandstone, pebbly, dark gray, llto 1153= 

Slate, with small "mustard seed" pebbles, 6 to 1159= 

Sandstone, fine and light, 17 to 1176= 
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Slate, blaok, with white shells of sand, 29 to 1205— 

Slate, blue and soft, 18 to 1223= 

Sandstone, light gray and fine, 33 to 1256=: 

Red sandstone, very red, 20 to 1276= 

Soapstone, 167 to 1443= 

Slate, dark and gritty (gas), 20 to 1463= 

Slate, light, 5 to 1468= 

Slate, blue, with transparent pebbles, 10 to 1478= 

Sandstone, gray and light gray, 21 to 1499= 

Slate, dark, 17 to 1516= 

Sandstone, light gray, hard, 27 to 1543= 

Sandstone, white (gas and oil show), 2 to 1645= 

Slate, light blue, 17 to 1562= 

Sandstone, tine, dark gray (gas), 8 to 1570= 

Shells of sandstone, . 6 to 1575= 

Sandstone, gray, coarser near bottom (gas), .... SO to 1605= 
Red rock, sand, fawn-colored, like paint (gas and oil 

show), 23 to 1628= 

Soapstone, light and soft, 13 to 1611= 

Sandstone, gray and white, with shells and slate, . . 45 to 1686= 

Slate, clear white, no grit, 27 to 1713= 

Red rock, hematite, very red, 6 to 1719= 

Sandstone, "bowlder,'' fine, 15 to 1734= 

Soapstone, 14 to 1748= 

Sandstone, nearly white (gas and oil), 22 to 1770= 

Slate, blue, "buckwheat batter," 60 to 1830= 

Sandstone, white, 2 to 1832= 

Slate, gritty, . 6 to 1838= 

Sandstone, sharp and white, 4 to 1842= 

Slate, white, ' 3 to 1845= 

Sandstone (sandstone) . . . gas, 6 to 1851= 

Slate, white, 28 to 1879= 

Sandstone, hard, 2 to 1881= 

Sandstone, coarser at bottom (gas and oil), 23 to 1904= 

Shelly slate, 44 to 1948= 

Slate, blue, free from grit, 49 to 1997= 

Shelly slate, 43 to 2040= 

Sandstone, fine (gas), 13 to 2053= 

Siiale, olive, free from grit, 10 to 2063= 

Shale, olive, with brown shells (gas and oil), .... 49 to 2112= 

Slate, light blue, 20 to 2132= 

Soapstone, light brown, 20 to 2152= 

Sandstone, white (large increase of gas), 3 to 2155= 

Shelly slato, 7 to 2162= 

Slate, blue and free Irom grit, 71 to 2233= 

Sandstone, " bowlder," very hard, 8 to 2236= 

Shelly, very gassy slate, 25 to 2261= 

Slate, light and soft, not gritty, 10 to 2271= 

Sandstone, not through, 62 to 2323= 

Cased at 314', but salt water came in below the casing and 
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stood all the time within 1,000' of the top, so that the well 
was virtually a "wet hole." 

"We are now in a 'boulder' to the depth of 52' with 
reamer stuck. All through this rock so far we got much 
gas." 

Partially tested at 1,200', but not afterwards. Unpro- 
ductive. 
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Chapter VII. 

Townships North of the Clarion River. 

% 388. The area lying north of the Clarion river is divided 
into ten townships. 

It is principally occupied by the Conglomerate series and 
the Clarion group, while the summits are universally capped 
by the Kittanning group and at a few places by small areas 
of the Freeport Lower sandstone. 

The northern and eastern as well as some parts of the 
southern townships contain much barren land which is al- 
ways made by the outcropping Conglomerate measures. 

The Clarion and Kittanning groups make fair, — some- 
times excellent, — land, especially when the Ferriferous lime- 
stone is present in force. 

§ 389. The Ferriferous limestone presents long lines of 
outcrop, often so favorably situated that large bodies of the 
rock are so easily accessible that a removal of from three 
to five feet of cover will expose a surface thirty or forty feet 
broad. This is especially true of those localities where this 
stratum caps the summits. Its ore-bed is reasonably per- 
sistent and generally thick enough for profitable mining, 
but its best and most easily worked areas have been greatly 
depleted— sometimes entirely exhausted. There yet remain 
some patches, especially those bordering on the Allegheny 
valley which may prove valuable, but as a whole, this bed 
has already furnished far more good ore than can ever be 
obtained from it in the future. 

§ 390. T7ie Kittanning group though locally furnishing 
some good coal is not to be relied upon as a source of future 
supply. This part of the county must be mainly supplied 
from the Clarion group, which, though rarely presenting 

( 151 vv. ) 
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very thick or very pure coal beds, covers an immense area 
and always contains one or two beds thick enough to mine. 
§ 391. Most of the good timber has already been marketed ; 
but in Paint, Highland and Farmington townships the lum- 
bering interest still has a foothold which must ere long be 
relinquished, for what little marketable timber is still stand- 
ing will soon be exhausted. 



Richland Township. 

§ 392. This is the most westerly township in Clarion 
county. It lies north from Perry township from which the 
Clarion river separates it, and east of Armstrong county 
from which it is parted by the Allegheny river. 

It is well supplied with railroad communications by the 
Allegheny Valley, the Emlenton and Shippenville, and 
Foxburg, St. Petersburg and Clarion railroads. 

§ 393. Its coal supply is amply sufficient to meet all local 
demands, a plentiful supply of limestone will always be 
found and a good quantity of ore is still available ; the soil 
is variable, generally of medium quality, sometimes really 
good, but often miserable. 

Turkey run is the largest stream running through this 
township. 

St. Petersburg is situated on a very high ridge the termi- 
nus of the Clarion- Allegheny dividing ridge which is one 
and the same with the "Big Level" of McKeanand Forest 
counties. 

§ 394. The main Clarion oil belt with its outlying produc- 
tive areas occupies the southeastern half of the township, 
excluding that portion south and east from the mouth of 
Turkey run. Some of the first oil wells in Clarion county 
were drilled along the Allegheny valley in this township. 

§ 395. The Ferriferous limestone is finely situated for 
quarrying at Heater's cross-roads in the northeastern comer 
of the township. It lies on the crown of a long narrow 
ridge with but two to six feet of soft earthy covering. The 
bed measures from four to seven feet, and all comes out in 
thin flags varying from half an inch to three inches in thick- 
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ness. The cliaracteristic undulatory stratification is finely 
sliown at all of the openings, of wliich there are seveml. 

% 395. The Clarion Lower coal is opened and mined at 
a bank owned by Wra. Shoup between Emlenton and St. 
Petersburg. The bed shows about three feet of workable 
coal all of which is quite pyritons. 

The BTookoille co(d has been opened at the Halfway 
house, but proving quite thin has been abandoned and the 
bank is now closed. 

g 396. The Ferriferous Umesfone should be found in 
nearly all the summits between Emlenton and St. Peters- 
burg, but the scarcity of quarries upon it leads me to suspect 
its absence over much of that area. Some lime has been 
dug from an opening above the Shoup coal bank, but this 
quarry is not now worked, in fact there are at present no 
quarries in operation west of St. Petersburg. 

Where quarried on the Asbbaugh farm at St. Petersburg 
the Ferriferous limestone probably measures about seven 
feet. It lies thirty feet above tlie Clarion Lower coal, which 
though poor and sulphurous is largely mined from several 
openings near town. Most of it is used at the oil wells. 

§ 397. The Clarion Upper coal is quite thin. It lies close 
under tlie Ferriferous limestone. An accurate section of 
this group was not obtained at this locality, but the follow- 
ing description will approximately show Its arrangement: 
(Fig. ra.) 

I 308. Si. Pelershurg section. 



Ferriferous limestone, 7' 

Shale 8' 

Clarion Upper coal, 1' 

Shale, SO* 

Clarion Jjower coal, 3' 



I 
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The above section can be profitably compared with Fig. 
64 and with tlie sections on Plate I. It falls naturally be- 
tween the West Freedom and Edenbur^ sections. 

§ 3'J9. The dividing ridge at St. Petersburg is high 
enough to catch all three Kittanning coal beds, but being 
very thin they are not mined at present. I can call to mind 
no other locality in the western counties where this group 
is present in its integrity and yet wholly destitute of any 
workable coal bed. 

The dimding ridge between the Allegheny and Clarion 
rivers averages a height of from 1475 to 1625 feet. Where 
crossed by the Emlenton and Shippenville railroad at Mc- 
Michels Station it is 1447 feet above ocean level. 

§ 400. That part of the township bordering on the Clarion 
river, and also the valley of Turkey run, present rough, 
often precipitous slopes, and sharp rugged summits which 
are usually capped by the Home wood sandstone or some 
underlying sandy layer of the Conglomerate series. 

§ 401. Taking the narrow-gauge cars of the St. Peters- 
burg railroad at Foxburg, and mounting the river hills by 
a series of switchbacks, a magnificent view of the Allegheny 
river and valley gradually opens to sight. As the summit 
is approached the picture constantly enlarges until we can 
see far off the highlands of Butler and Armstrong counties 
with their myriads of derricks clearly defined against the 
sky as a back ground, and in front the Allegheny gorge, 
with here and there a glimpse of the river winding through 
its tortuous and deeply cut channel. P:issing the divide at 
East Foxburg the road winds around the precipitous side 
hills of the Clarion river, and the tourist now views one of 
the most picturesque and enchanting scenes in western 
Pennsylvania. At his feet lies the Clarion river slowly 
crawling through its caflon-like gorge while beyond spread 
a series of sharply cut mountainous ridges wild and nigged, 
separated by deep precipitous gorges in which sometimes 
the Clarion, sometimes its tributaries, can be faintly seen, 
all covered by a rough uncouth second growth of timber, in 
which here and there small clearings may be detected, and 
an occasional oil derrick, the monument mayhap of some 
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disastrous speculation, can here and there be seen, rearing 
its head far above the surrounding forest. 

Salem Township, 

§ 402. This lies north of Richland township and east from 
Yenango county. 

It is crossed by the Allegheny -Clarion dividing ridge, 
which running northeast passes close to Mariasville and 
Salem. Along its course broad open flats are universally 
found. These are formed by the outcropping shales of the 
Clarion sandstone horizon, which resting on the Homewood 
sandstone as an unyielding floor have been saved from 
further denudation. 

§ 403. South of Salem and west of Mariasville some 
summits still retain the Ferriferous limestone and a small 
area of it is also found at the northwestern corner of the 
township, but over all its remaining portions this stratum 
is absent. 

T?ie Homewood sandstone crops out in bluflf escarpments 
along Turkey run, Beaver creek, Snake run. Mill creek, 
and Ritchie run, and sometimes, but not often the under- 
lying measures are laid bare. 

§ 404. The southeast corner of the township has been 
punched full of holes by the driller. The west line of 
the productive area as at present defined enters the town- 
ship near Turkey run, and passing northeast runs out 
through the Ashbaugh farm, near the centre of the Beaver 
township line. 

Some good farming land occurs along the main dividing 
ridge, but that bordering on the larger streams is very poor. 

§ 405. The coals found within its limits are — 

1st. Kittanning Lower coal^ which has not sufficient 
cover for profitable mining. 

2d. Clarion Upper coal^ lying close beneath the Ferrif- 
erous limestone ; generally too thin. 

3d. Clarion Lower coal^ being the main reliance of the 
township, two and a half to three feet thick, usually quite 
slaty and sulphurous, and altogether an inferior bed. 
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4th. Brookmlle coal, much like the Clarion Lower bed ; 
often very thin and slaty. 

Numerous banks have been opened on both the Clarion 
Lower and the Brookville coal beds, but many of them 
have been allowed to cave in, and others are not worked, 
though still in running order. 

§ 406. A high knob which rises above every other hill, 
can be seen from nearly every summit in the township. 
This is '^BeeVs Mountain; it lies at the extreme north- 
eastern corner of the township. Li and surrounding this 
roundtop the Ferriferous limestone and one or two of the 
Kittanning coal beds are found. Its elevation is sixteen 
hundred feet, more or less, above ocean level. 

Beaver township. 

§ 407. This is a large, irregularly-shaped township lying 
east of Richland and Salem townships, and north of Lick- 
ing township. Its southeastern edge borders on the Clarion 
river, which separates it from Piney township, while on the 
northeast and east it is bounded by the Elk and Paint 
township lines. 

ItS principal streams are Beaver Canoe, and Deer creeks, 
which run through it in a southerly course. Both these 
streams run in sharp deeply cut gorges near their junction 
with the Clarion river, but nearer their source they flow 
through rather broad, open valleys. 

§ 408. The highest land in this township is found north 
and northwest from Edenburg, where the hills rise to a 
height of one hundred and ten feet above the Ferriferous 
limestone. 

South from Edenburg the country is planed oflf to a much 
lower level. This will at once be seen by reference to the 
geological map, but the latter does not, however, show the 
exact relative heights of these hilltops, for it fails to show 
the Ferriferous limestone is some of the hills that are high 
enough to contain it, but in which it is absent. 

§ 409. Theproductim oil territory^ as at present defined, 
is limited to the northwestern half of this township. De- 
tached areas, isolated by barren ground from the best ter- 
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litory, will undoubtedly be developed by future operations, 
just as the productive spots at Wentling's Corners, Blair's 
and Black's Corners, and around Edenburg, were discovered 
and operated upon long after the main "belt" had been 
thoroughly defined. 

§ 410. Very little good farming land exists within this 
township, and much, as for instance near Edenburg, has 
been temporarily ruined by the operations of drilling for 
and producing oil. The soil is mostly poor, cold, often 
clayey, and as frequently stony : this is especially true of 
the southern half of the township. Beaver, Tippecanoe, 
Eagle, and other furnaces long ago exhausted all the good 
timber, and the land is now covered with a scraggy second 
growth of chestnut, oak, birch, hemlock, etc. 

§ 411. A fair supply of coal can always be obtained from 
the Clarion group, which often contains two workable beds 
of fair quality. The Kittanning group is not well devel- 
oped, and at any rate is available only in the high lands 
near Edenburg. A sufficient quantity of lime can always 
be obtained from the hUls near Beaver city and Edenburg. 

§ 412. Large tracts of comparatively untouched Iron Ore 
can be found in all the hills facing the Clarion river gorge. 
The ore referred to is not that overlying the Ferriferous 
limestone ; it is a series of carbonate layers, the best of 
which are found in the shales subjacent to the Homewood 
sandstone. These were largely worked for use in all the 
charcoal furnaces in this part of the county. 

The Ore is rich in iron but sometimes contains a very 
detrimental percentage of phosphorus and sulphur. It lies 
in bluish shale, sometimes in plates, or again in scattered 
nodules or balls, and has no definite thickness. Another 
ore horizon is sometimes found between the Brookville and 
Clarion coal beds, but this is completely overshadowed by 
those already described. 

§ 413. The Miller stown anticlinal axjcis enters the town- 
ship near the mouth of Canoe creek and running northeast 
passes out into Elk township, a short distance northeast of 
the McElhatten and McDowell coal banks. 

A section of one hundred and eighty- nine feet of meas- 
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nres compiled from exposures near JEdenburg is shown by 
Fig. 74, reading thus : 



74. 



30' 



96 




§ m. JEdenburg Section : 
Summit, shale with sandstone layers, 80' 

Kittanning Lower coal, 1' 2 

Fireclay, I 

Shale, ( 

Ore, 0'6" 

Ferriferous limestone, T 

Sandstone, 1' 

Slaty shale, 6' 

Clarion Upper coal, V 

Slaty shale, 2.5' 

Clarion Lower coal, 1' 6" 

Fireclay, 3' 

Shale, 28' 

Brookville coal, 2' 

Fireclay, 3' 

Homewood sandstone, top. 

This section affords another link in the chain of evidence 
the Scrubgrass coal to be a split from the Clarion coal bed, 
and has been included as one of the sections for Plate I. 

§ 415. The Kittanning Middle coal was not detected at 
Edenburg. It is evidently quite thin, as is also the Kittan- 
ning Lower bed which measures but fourteen inches, being 
therefore too thin to mine. The hill above is just capped 
by the Freeport Lower sandstone,, which lying somewhat 
below its proper horizon apparently cuts out the Kittanning 
Upper coal. 

§ 416. The Ferriferous limestone has been quarried ex- 
tensively from openings ne^r the railroad at Edenburg. It 
shows seven feet of stone with six feet of suprajacent plate 
ore. Numerous crinoid stems and a few Terebratulce can 
be seen in almost every fragment of the rock. The quarried 
stone sells for seventy cents per ton at the quarry and for 
one dollar and twenty-five cents at the railroad station at 
Clarion. 

§ 417. The Clarion Upper coal is only one foot thick. It 
lies seven feet beneath the limestone. 
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The Clarion Lower coal has been opened and mined at 
a bank on the J. I. Best farm near the limestone quarry- 
where the bed measures from one foot live inches to one foot 
and seven inches. It shows a bad pyrite layer one inch 
thick on top the seam, and an occasional hard but thin slate 
parting some six inches below the sulphur band. This coal 
lies thirty-three feet beneath the Ferriferous limestone. 

The BrooJcmlle coal is found twenty-eight feet beneath 
the Clarion Lower coal. It is only two feet thick, very im- 
pure, and is not mined. 

§ 418. One mile and a half southeast from Edenburg a 
group of about six coal banks have been opened on what 
are apparently the Clarion Upper and Lower coal beds. 
These openings are situated on the Daniel Smith and Daniel 
Barnett farms. 

The Ferriferous limestone should be found in the hill 
above the banks but though diligent search has frequently 
been made it has never been found. 

The Clarion Upper {?) coal is the thickest ; it is commonly 
said to average two feet and a half but in places it measures 
fully three feet, and again may often yield but two feet and 
three inches. One measurement of this coal is shown bv 
Fig. 75, thus : 

§ 4,19, Smith and Barnett coal hanks. yg 

Slate roof. 

Coal, 2' &' 

Fireclay, sometimes sandstone floor. I r.CarS.s.>f\ 

The coal is hard and black but though somewhat pyritous, 
makes an excellent steam coal. 

The Clarion Lower (?) coal lies ten feet beneath the upper 
(?) bed. It contains a binder of bone two inches thick, but is 
not so sulphurous as the upper bed. A measurement of 
this coal shows, Fig. 70. 

§ j^O. Barnett coal bank : 
Slate roof. 

Coal, V o''\ , 7B. 

Bone, 2" f 1' 9' 

Coal, 1'' to 2'' ) , ^^^. 

Fireclay floor. 
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§ 421. Mr. John Cavanagh has charge of one of the Smith 
farm banks which with the help of his two sons he has made 
a model piece of mining engineering. The entries are roomy 
and substantially built, ample drainage is provided for 
sudden floods, while an air shaft, furnace and the necessary 
trap-doors, &c., insure good ventilation. He employs the 
loijg-wall system and loses very little coal. All these banks 
are located near the Millerstown synclinal trough but being 
a short distance southeast of the axis show a dip northwest 
by west. 

§ 422. TTie Clarion Upper coal is opened and mined three 
miles southeast from Edenburg, on farms owned by Messrs. 
Joseph and Amos Delo. The coal drains east^ while west 
west of this point it dips westwardly^ showing that we are 
here situated nearly on the Millerstown anticlinal crest. 
One measurement of this coal is shown by Fig. 77, reading : 

§ 423. Delo coal banks. 

State roof. 

Coal, 1' 1" ) '^^• 

Slate, 2'' V 2' 5" 

Coal, r 2- ) I ^^c. M^ 

Fireclay floor. 

No trace of the Ferriferous limestone can be found in 
this part of the township ; it is probably absent. In fact, 
at Delo's there is hardly sufficient hill to catch it. 

TJie Clarion Lower coal was seen in blossom beneath the 
upper bed. It has not been opened. 

The Brookmlle coal was opened and mined some years 
ago at a bank some distance southeast from the Delo banks, 
but it has been abandoned, and the opening is now closed. 
It lies about fifty feet beneath the Clarion Upi)er coal. 

§ 424. Beaver furnace worked an ore bed lying in the 
Mercer group horizon. Old diggings on this bed are still 
visible at many places in the southeastern part of the town- 
ship. Their geological horizon is always easily determined 
by the Homewood sandstone, which juts out in rugged es- 
carpments above the ore-bearing shales. 

§ 425. TTie Brookmlle coal is mined for use at the oil wells 
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at a number of banks south of Monroeville, or Dogtown 
as it is sometimes called. The bed is quite thin and could 
not be mined at a profit, were it not for the large demand 
created by numerous oil wells. The Clarion sandstone, which 
immediately overlies this coal, is here a hard massive rock, 
strewing the ground with large irregular fragments, but is 
nevertheless easily distinguished from the Homewood sand- 
stone, — also a hard massive rock, — ^lying a few feet beneath 
the coaL 

§ 426. TTie Clarion Upper or Lower coal (possibly both) 
is mined at three banks on the road running west from 
Blair's Comers. These openings show from two feet two 
inches to two feet and ten inches of fair coal, with sufficient 
cover. 

The following oil well records were obtained by Mr. John 
H. Carll, who was detailed in 1877 to this special work. 
Sand pumpings were taken at each and every important 
change in the character of the formations passed through, 
and steel-wire measurements of the depth made at suitable 
intervals. These records will be found printed in report 
1. 1. 1., where they are fully described and discussed, but as 
they are the only really trustworthy records we have of the 
Clarion county underground rocks, it seems proper that 
they should have a place in this report. 

A comparison made between any two of these records 
shows at once how variable these underground formations 
are ; for an interval of sandstone in one well is often occu- 
pied by shale in another, and vice versa. But notwith- 
standing these great irregularities, there is a general uni- 
formity^ which becomes at once apparent on comparison 
of three or four accurately kept records. A certain thick- 
ness of loose whitish and yellowish sandrock is passed 
through in all these wells, which is succeeded by fine-grained 
greyish sandstones, closely followed by an interval of soft 
measures ; to these succeed the oil sands in a group, occu- 
pying about three hundred and twenty-five feet. 
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Ashland township. 

% 430. This lies due north from Salem and Beaver town- 
ships, west of Elk township and s6uth and east of Venango 
county. 

It is drained by East Sandy, Little Sandy creek, Kolp's 
and Date run which lying northwest of the dividing ridge 
flow into the Allegheny river, and by the headwatei-s of 
Beaver and Canoe creeks flowing in an opposite direction 
into the Clarion. 

The Allegheny 'Clarion divide passes through the town- 
ship in a winding course from southwest to northeast. Its 
summits are 1500 to 1575 feet above ocean level. 

§ 431. SoTne oil has been found north of Mongtown in 
the extreme southeastern corner of the township. Test 
wells sunk in other parts of this township have thus far 
proven unproductive. 

§ 432. The soil is of fair quality, that near the summits 
being especially good; the supply of limestone is inex- 
haustible and the coal supply amply sufficient to supply all 
local needs. The Ferriferous limestone is found in all the 
higher hills. At the quarry owned by Mr. Harmer Phipps 
in the eastern part of the township from six to six. and a 
half feet of stone is found lying on a thin flagstone floor. 
It has only from one to five feet of cover, and being so fa- 
vorably situated has been extensively worked. It is used 
by the farmers for miles around, who prefer to pay for the 
stone and team it Tiome rather than make openings on their 
own lands. Its supra jacent ore is thin, — in fact often want- 
ing, — and has been worked but little. 

§ 433. The Kittanning Lower coal is caught in some of 
the highest hilltops but has so little covering that it is too 
soft to mine, excepting at one or two localities, and at these 
it is thin and quite imi^ure. 

The Clarion Upper and Lower coals and also the Brook- 
ville bed have been opened and worked at numerous banks 
in difl^erent parts of the township. They rarely measure 
much more than two feet and as a rule furnish rather poor 
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coal, though good coal is obtained at a few openings. They 
are worked only as a country banks to supply the local de- 
mand for household consumption. 

§ 434. The Homewood saridstone hard and massive and 
some of its subjacent shales is exposed on East Sandy and 
Little Sandy creeks. It always marks a steep stony escarp- 
ment at its place of outcrop, which ruins land lying at a 
lower level. 



Elk TovmsMp. 

% 435. This is a rather large township lying east of Ash- 
land and north and east from Beaver township. Its north 
line borders on Venango county and Washington township. 

Tlie Allegheny 'Clarion divide runs nearly east through 
its northern portion for some distance nearly coinciding 
with the Washington township boundary line. The area 
south of this ridge is drained by Little Deer creek, Judy's 
run, Kanney's run and other small streams, all of which 
are tributary to Deer creek ; while all that north of the di- 
vide is drained by East Sandy creek. 

§ 436. As a rule the soil is poor, sometimes very poor, 
but here and there good farms are occasionally seen. The 
poverty of much of the soil made by a disintegration of the 
Coal measure shales and sandstones is undoubtedly due to 
the absence of the Ferriferous limestone over large tracts 
in which it should be found. 

§ 437. The coal supply will always be sufficient to meet 
the local demand, but to do this thin impure beds must be 
worked. 

The Clarion group always furnishes at least one work- 
able bed, where the land is high enough to catch it, but this 
is not always either thick or of very good quality. 

The BrooJcville coal has been opened at several banks. 
The bed is thin and consequently is not much worked. It 
can usually be found by prospecting for it a few feet above 
the Homewood sandstone which being quite hard, though 
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not often massive, always makes a prominent terrace at its 
place of outcrop. 

§ 438. The Ferriferous limestone is rarely seen north of 
Shippenville. It has been opened and quarried in a hill 
near the headwaters of Deer creek and Kanney ' s run near 
the Ashland township line. 

§ 439. As at present defined the oil producing area is 
limited to that part of the township lying west of Shippen- 
ville. Though forty or fifty wells have been drilled north- 
east of the Shippenville pike in search of the northeastern 
extension of the Clarion county oil belt, these have thus far 
only yielded negative results. 

§ 440. Several ore hanks have been worked in this town- 
ship for use at Shippenville, Black' s, Beaver and other fur- 
naces. The old openings are all closed and an accurate de- 
scription cannot be made by simply visiting the localities. 

§ 441. The following extracts from the report of the First 
Survey page 570 show their general character. 

' ' At Dear s bank, two miles south of Shippenville the 
Ferriferous limestone ore has been extensively wrought upon 
a flat- topped hill. The ore was from six to four feet thick (! ) 
being exceedingly variable even in short distances. 

" Over it lie about six feet of argillaceous slaty sandstone 
and shale bedded in a very irregular manner, and divided 
in several places by joints. Above this lies a brown shale. 

''The ore is accompenied by chert, which occurs in pieces 
from ten to four inches square, and appears to be most 
abundant in the upper part of the ore bed. The limestone 
is separated from the base of the ore bed by a greenish slaty 
sandstone several feet in thickness.^' 

"The Clarion (Upper) coal has been opened in this neigh- 
borhood. '* It cannot be much more than fifteen feet below 
the limestone. It is from two and a half to three feet thick." 

''The Brookville (?) (Clarion Lower?) coal is upwards of 
twenty feet lower down, and is an inconsiderable bed." 

§ 442. On page 569 we also find : "Issuing from the base 
of the conglomerate (Homewood sandstone), bog-ore is found 
east of Shippenville." 
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The following analysis of ore from the Deal bank is found 
on page 740 : 

Peroxide of iron, 83.00 

Peroxide of manganese, 2.00 

Alumina, trace. 

Water, 12.60 

Insoluble matter, 2.81 

Metallic iron, 68. 10 

"Purplish-brown, hematitic, cellular.'' 

§ 443. These ore deposits were all practically exhausted 
by the old workings, but a large amount of untouched car- 
bonate ore still remains in the shales subjacent to the Home- 
wood sandstone. Whether these deposits are thick enough 
and pure enough for profitable mining is as yet unknown. 

The Miller siown anticlinal aa^is crosses the southeastern 
comer of the township, passing close to Shippenville fur- 
nace. 

The following oil well records have been transferred bod- 
ily from Report 1. 1, and reproduced to show the general 
features of the underground stratigraphy of this part of 
Clarion county. 



§ U4' Hope Well. 

June 29, 1876. 

Camp Ridge farm, Elk township. Clarion county, owned 
by Hess, Bradly & Co. Authority, M. E. Hess. 

WeU month at>OYe ooean, in feet, .....* 1324 

Conductor, day and sandy loan, 10 to 10 = 1314 

Sandstone, .^ 64 to 64 = 1260 

Slate, gray, ... 7 to 71 = 1253 

Sandstone, brown, 8 to 79 = 1245 

Sandstone, white, 51 to 130 = 1194 

Slate, dark, 42 to 172 = 1152 

Sandstone, white, 27 to 199 = 1125 

Slate, black, 18 to 217 = 1107 

Sandstone, greenish, 8to225 = 1099 

Slate, gray, 5 to 230 = 1094 

Sandstone, dark, 94 to 824 = 1000 

Slate, very dark, 70 to 394 = 980 

Shale, gray, 25 to 419 = 905 

Slate, gray, 90 to 609 = 815 



L 
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Shale, dark, 80 to 539 = 786 

Slate, whitish oast, 110 to 649 = 675 

Shale, dark, 60to699=: 625 

1st sandstone, dark, 45 to 744 = 580 

Sandstone, black, 10 to 754 = 570 

Red rock, 10 to 764 = 560 

Slate, black, 13 to 777 = 547 

Sandstone, light, 22 to 799 = 525 

Slate, reddish, 16 to 815 = 509 

Sandstone, gray, 31 to 846 =: 478 

• Slate, dark, 6 to 852 = 472 

Red rook, dark red, 45to 897=: 427 

Slate, light, 12 to 909 = 415 

Sandstone, greenish, . 12 to 921 = 403 

Slate, dark, 11 to 932 = 892 

Sandstone, white, 8to 935=: 389 

Slate, light, 4 to 939 = 385 

3d sandstone, dark, 3to 942= 882 

Pebble and sand, some oil, 18 to 955 = 369 

Sandstone, 22 to 977 =: 847 

Drilled dry. Cased at 333'. Best production, 6 barrels 
per day. Half enough gas to fire one boiler. Green oiL 



§ J^JfO. ShippenviUe Furnace Well. 

1865. (?) 

Jacob Black farm, Elk township, Clarion county. Au- 
thority, Jacob Black, Jr. 

Well mouth above ocean in feet. 

Conductor, 26to 26 = 

Sandstone, (Sandstone,) white, 16 to 42 = 

Mud rock, yellow, 3to 45=: 

Sandstone, blue, close, 11 to 56 =: 

Slate, • t 8 to 59 = 

Sandstone, blue, coarse, ......65to 124 = 

Slate, water crevice, 4 to 128 = 

Sandstone, blue, 24 to 152 = 

Slate, sheUy, 320 to 472 = 

Sandstone, 22 to 494 = 

Slate, hard, < . . 30 to 524 = 

Sandstone, shelly, 8 to 527 = 

Slate, * 3 to 529 = 

Sandstone, 5 to 534 = 

Red rock, 2to536 = 

Slate, hard, 10 to 546 = 

Sandstone, blue, 5' top fine, 10' bottom coarse, ... 15 to 561 = 

Slate, shelly, very hard, 139 to 700 = 

Sandstone, gray, 15 to 715 = 
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Red rock, red aand, 15 to 730 = 

Sandstone, gray, 5 to 785 = 

Red rock, 20 to 755 r= 

Slate, shelly, 10 to 765 = 

Red rook, 46 to 810 = 

Slate, shelly, hard, 62 to 872 == 

Sandstone, 20 to 892 = 

Slate, 16 to 907 = 

Sandstone, 42 to 949 = 

Slate, 16 to 9:J5 = 

Sandstone, white, 3to968 = 

Slate, open, 16 to 984 = 

Sandstone, #hite, 8to987 = 

Slate, soft, 10 to 997 = 

Red rock, 6 to 1002 = 

Wet hole. Cased at '. Unproductive. 



Paint Township. 

§ 446. This lies next east from Beaver and Elk townships, 
and north of the Clarion river, which separates it from 
Piney, Monroe, and Clarion townships. 

It is drained by Paint creek flowing west into Deer creek, 
and Toby creek which flows southwest into the Clarion 
river. Between these two streams, and between Deer creek 
and the Clarion river, is a high dividing ridge, which aver- 
ages about 1460 to 1500 feet above ocean level ; where crossed 
by the narrow-gauge railroad it measures 1436 feet. 

The Millerstown aniicUnal axis runs across the north- 
western comer of the township, nearly conforming to the 
avei'age course of Paint creek. 

This township is remarkable only for its extreme homli- 
ness. The land is rough, stony, unimproved, and unfit for 
farming ; it is mostly covered by a scraggy, uncouth, sec- 
ond growth of timber hardly deserving a better name than 
* ' undergrowth. ' ' 

§ 447. More than two thirds of the township is made by 
the outcropping conglomerate measures, which accounts for 
much of the poor soil. The coal measure shales are nearly 
destitute of calcareous matter, — ^the Ferriferous limestone 
being absent, — ^and make very poor clayey soil. 

§ 448. Iron ore. — On the Shippenville pike, a short dia- 
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tance east from Deer creek, a bed of carbonate kidney Ore 
is exposed along the roadside at a distance of about thirty- 
five feet beneath the Homewood sandstone. It belongs, 
therefore, in the same horizon with the Mercer group, and 
with the Bear creek ores of Butler county. The bed meas- 
ures from six inches to two feet, and is underlaid by two 
feet of shale, beneath which a small coal seam was seen. 
Banks have been opened on this coal in some parts of the 
township, but the bed is always quite thin and slaty, though 
not troubled much by pyrites. It is, of course, impossible 
to identify this coal with either the Mercer Upper or Lower 
bed ; but that it lies in the Mercer horizon is demonstrated 
by the character of its associate measures. 

The above described ore was mined for use in Beaver, 
Black, and Shippenville furnaces, but as it is hard to smelt, 
though of good quality, these stacks probably used it only 
when the limestone-ore could not be cheaply obtained. 

§ 449. The BrooJcville and Clarion coal beds have been 
opened at many places in this township, but nearly all these 
openings have fallen shut. They are both thin, slaty, and 
often very sulphurous. The hills do not catch enough of 
the coal measures to make good farming land, and though 
they are often high enough to contain the Ferriferous lime- 
stone, it cannot be found. Nearly all the arable soil of the 
township needs liberal applications of lime, and can only 
be made productive by its use. 

§ 450. Oil. — A few test wells have been drilled, but oil 
has never been found in paying quantities within the town- 
ship limits 



Highland Tovmship. 

% 451. Tliis lies east of Paint, south and east of Knox 
and south and west of Farmington township. The Clarion 
river forms its southeastern boundary. 

Toby creek runs along its northern border in a course 
nearly parallel to the Clarion river, from which it is sepa- 
rated by a bold dividing ridge. 
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The western and soiUhern parts of the township do not 
materially difEer from the lands of Paint township, but at 
and around Helen furnace a very different country is seen. 
The hills here catch the Ferriferous Hmesione and some of 
the overlying coal measures, tlie outcrops of which form 
very fair farming land. 

§ 452. The Brady's Bend synclinal traverses the town- 
ship. Its trough probably lies between Helen furnace and 
the Clarion river, and to its position is due the presence of 
the Ferriferous limestone and its associate rocks. 

§ 453. A section compiled from exposures near the fur- 
nace is shown by Fig. 78. The description fails to show 
the Clarion coal not because that bed is absent, but because 
it was not actually seen. Its horizon is indicated. By some 
overaiglit I have neglected to show the amount of covering 
over the Kittanning Lower coal. It amounts variably to 
from ten to thirty-five feet. 

§ iSi.. Helen Furnace section : 

Kittanning Lower coal, 3' 6" 

Fireclay, | fg^ 

Shale, f^^ 

Ore, 6" to 2' 

Ferriferous limestone, 6' 

Shale, 40' 

Clarion (Lower) coal, not seen. 

Clarion sandstone, 35' 

Brookville coal, 3' 

Fireclay and shale, — not measured. 
Horaewood sandstone. 

The Ferriferous limestone has been opened in only one 
hill, but though the summits for two miles around the fur- 
nace are apparently high enough to contain it, it or the 
overlying ore bed have been discovered in these outlying 
Iiills. The outcrop of this stratum has therefore been 
marked on the geological map by a broken line. 

§ 455. The ore varies from six inches to two feet. Large 
quantities, probably the best of it, have been taken out and 
worked up by Helen furnace. It lies immediately on top 
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the limestone, of which from five to seven feet are found, 
and about twelve to eighteen feet beneath the Kittanning 
Lower coal. The latter ranges from three feet to three feet 
and six inches with an occasional thickness of four feet. 
One measurement is shown by Fig. 79, as follows : 

§ 4^6. Cool hank at Helen furnace. 
Slaty shale roof. 

Coal, 3' 5" 

Slate, V 

Fireclay floor. ^-^ 

The coal is bright and hard with no persistent slate part- 
ing but its quality is somewhat impaired by the presence 
of thin pyritous laminae. A seam of slate immediately 
beneath the coal, makes an excellent ''bearing-in'' layer. 

§ 467. The Clarion sandstone^ thirty -five feet thick, out- 
crops along the roadside forty feet more or less below the 
Ferriferous limestone. This might at first sight be mistaken 
for the Homewood sandstone, but to one familiar with the 
varying differences between that rock and the Clarion sand- 
stone, its identification with the latter is at once apparent. 
Its friable nature, pinkish or reddish color, the character 
of its outcrop and of the soil it forms, together with the 
existence of a hard and massive rock, — the Homewood, — 
beneath it, and its associate suprajacent strata prove be- 
yond doubt its identity with the Clarion sandstone. 

§ 458. The Brodkmlle coal bed has been opened and 
worked at several places. It ranges from two and a half 
to three feet, but always furnishes very inferior coal. 



Knox Township, 

§ 459. This is a very small irregularly shaped township 
lying north of Paint and Highland. 

It is drained by Paint and Toby creeks and their branches. 
These run in sharp ravines which are generally cut through 
the Homewood sandstone into the underlying measures. 

§ 460. The surface is mostly occupied by the outcropping 
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Clarion group, but a large area is also underlaid by the 
Homewood sandstone. The Ferriferous limestone is only- 
found in the high lands east of Lucinda furnace. Its pres- 
ence here is partially attributable to the Millerstown anti- 
clinal which pa.sses close to Lucinda P. O. in its northeast- 
erly course across the township. 

A section of one hundred and forty-five feet compiled 
from exposures near Lucinda furnace is shown by Fig. 80 ; 
?^i. Lucinda furnace section. 

Shale in summits, thin. ■ SO. 

Kittanning Lower coal, 2' 

ST'"^''} about 20' 

Shale, . ) 

Ore, 6" to 2' 

Ferriferous limestone, .... 4' to 5' 

Slaty shale, :tO' 

Clarion [Lower] coal, 4' 

Concealed, M' 

Brookville coal, 1' to 1' 6" 

Fireclay and shale, 5' 

Homewood sandstone (over) .... 20' 

§ 462. The Kittanning Lower coal has very little cover. 
It is not mined. The Clarion [Lower] coal ranges from three 
feet and nine inches to four feet eight. It furnishes a very 
fair article but its quality is much impaired by numerous 
thin layers of pyrite and by a persistent bony parting near 
the middle of the bed. The coal ordinarily shows the ar- 
rangement exhibited by Fig. 81 : 

§.J6'5. Lucinda coal'hanJcs. 
Shale i-oof. ^^ 

Coal, I'll' to 2' 0" 

Bony sulphur band, .... 1" 

Coal, 1' 10'' to 2' 7" 

Fireclay floor. 

Fifty-five feet beneath this comes the Brookville hed 
which yields much better coal, but being only from twelve 
to eighteen inches thick cannot profitably be mined. The 
12 TV. 
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Homewood sandstone, a hard, massive, cliflf-making rock 
occurs a few feet beneath this latter coal. 

The Clarion sandstone can hardly be detected in this 
neighborhood. 

§ 464. The Ferriferous limestone ore has been extensive- 
ly mined for use in the Lucinda stack. As it is difficult to 
give an accurate description of either the ore or its associ- 
ate rocks from a mere inspection of the now abandoned and 
almost obliterated openings, the following extracts from 
the First Survey report, — page 669, — are introduced. 

"At Lucinda furnace . . . the limestone is seen capping 
the hill, accompanied by the chert and iron ore. At the 
ore-bank about one and a half miles S. E. of the furnace, 
and near the level top of the hill, the stratification is as fol- 
lows : 

''Clay, covered with soil, from . .• . . . . 4' to 5' 

Iron ore^ from 6'' to 24" 

Chert ; 
Limestone. 

"The ore is variable in its characters, being sometimes a 
a solid, hard, blue fossiliferous stratum, looking like lime- 
stone, while at others it consists of crusts and shells, con- 
taining cavities and concentric nodules. These nodules are 
sometimes nine inches in diameter, and contain a yellowish 
nucleus, surrounded by a hard black crust a fourth of an 
inch thick. The chief part of the ore, however, does not 
consist of regularly formed nodules, but of small crusts 
which look like fragments of large masses, and break into 
small pieces. These frequently contain cavities filled with 
an unctuous dark colored fluid, which escapes when the 
shell is broken. The inside of these crusts is usually smooth, 
sometimes of a beautiful glossy black color, or covered 
with minute yellow, purple, or violet colored crystals : this 
is most common nearest to the chert. In the upper part of 
the ore stratum, the shells are much mixed with yellow 
clay, which itself contains much peroxide of iron. Between 
the limestone and ore lies the chert, which passes some- 
times into one, sometimes into the other, in which latter 
case it is often highly colored by the peroxide of iron. ' ' 
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''On the hill opposite the furnace a coal bed [Clarion 
Lower coal] has been opened, from foar to five feet thick, 
of good quality, and forty (? thirty) feet below the lime- 
stone, at the summit. The same bed is wrought one mile 
south of this. ' 

"On land belonging to Lucinda furnace, on Paint creek, 
two bogs have formed from ore issuing from beneath the 
Serai conglomerate, each covering half an acre of ground, 
and from two to eight feet deep. A bog, one third of a 
mile southeast of the Lucinda furnace, covers an acre of 
ground, and averages three feet in depth, while one of equal 
depth a mile north of the furnace covers from two to three 
acres." 

§ 465. The following analysis of the Lucinda furnace ore 
is given on page 740 : 

Peroxide of iron, 78.22 

Peroxide of manganese, 1.50 

Alumina, 0.54 

Water, 14.20 

Insoluble matter, 4.80 

Metallic iron, 64.75 

"Chestnut-brown, cellular, burnt-stone ore." 
§ 466. It may not be amiss to insert here a record of the 
Snydersburg test well. The location of this well, — lying 
as it does midway between Shippenville and the Cooksburg 
well on Tom's run in Farmington township, — makes the 
record of its drillings especially valuable and interesting to 
the geologist and also to the oil producer. It enables us to 
prove by a comparison of sections what we could not before 
clearly see in reference to the Clarion Oil Sand Group hori- 
zon in Forest county, to wit : That this group is there rep- 
resented, as shown in the Marienville wells, by a band of 
measures characterized by containing a series of red hands. 
This record also shows that the Mauch Chunk red shale, 
long supposed to be absent from Clarion county, stretches 
half across the county. The well-mouth is situate about 
ninety feet more or less beneath the Ferriferous limestone. 
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§ }fi7, Snyder sburg well. 

Situated one mile east from Snydersburg. Authority, 
Dr. Towler. 

WeU mouth above ocean, (barometer,) 1470 (?) 

Conductor, 14 to 14 

Bluflf sand, 156 to 170 

Mountain sand, 70 to 240 

Slate and shells, 60to 300 

Red bock, 7 to 307 

Slate and shells, 282to 689 

Soa slate, 2 to 591 

Pebble sand, 6 to 696 

Shells, slate, and sand. 138 to 734 

First sand, . •. 80 to 764 

Slate, 110 to 874 

"Little" Red ROCK, 27 to 901 

Second sand, 20 to 921 

White sand, 5to926 

**Big" Red rock, 40 to 966 

Black slate, 60 to 1016 

Stray sand, 17 to 1033 

Third sand, 12 to 1045 

Slate, ... 9 to 1054 

Third sand, 11 to 1065 

Slate, 85 to 1100 

Fourth sand, 11 to 1111 

Slate, 96 to 1207 



Washington Township. 

§ 468. This lies north from Elk and Knox townships, east 
of Venango, and east and south from Forest county. 

It contains a high back-bone ridge, the Allegheny-Clarion 
Dimd^^ which runs in a general northeasterly course, sepa- 
rating the drainage of Sandy creek, the two Hemlock creeks, 
and East Sandy from the southern drainage into Paint 
creek. 

§ 469. The highest land in Clarion county is found near 
Fryburg, where the hills rise to a height of about seventeen 
hundred and fifty feet, by barometer, above ocean level. 
These hills are sharp, bold in contour, rising abruptly from 
the surrounding country, and giving to the approaching 
observer an impression of nearing some large watercourse. 
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I have been unable to discern any plausible reason or 
cause why these hills should have been preserved, while 
other parts of the dividing ridge on which they are situated 
have been planed down much lower without having been 
subjected apparently to any greater degree of terial erosive 
action, — but if we can admit that the topography of this 
portion of Clarion county has been greatly modified or 
planed down by ice, then this peculiar topography is at 
once seen to be the result of two glaciers, or two branches 
of one glacier, one of which came across the ridge from the 
north and went down Paint creek, while the other coming 
across from Hemlock creek stretched over into the valley 
of East Sandy, or mayhap over-riding the next divide 
reached across into Little Deer creek. 

§ 470. The Freeport Lower sandstone just caps the sum- 
raits, but yielding easily to erosion makes no prominent 
topographical features, 

§ 471. The KUtanning Upper coal was not seen. The 
Kittanning Middle coal has been opened up and found to 
measure four or five feet, but its quality is very poor and 
all the banks upon it have been abandoned. 

§ 472, The Kittanning Lower coal lies forty feet below 
the middle bed, and about twenty feet above the Ferrifer- 
ous limestone. It is rather thin, measuring about two feet 
and six inches, but is of excellent quality. It is worked 
at several banks. 

§ i.73. Fryburg Section : 

Kittanning Middle coal, 4' 

Fireclay, \ aiv "2- 

Shale, f ^ 

Kittanning Lower coal, 2' 6" 

Fireclay, | , 

Shale, f ^^ 

Ore, 1' 

Fenriferoua limestone, 6' 

Shale, soft, 30' 

Clarion Lower coal, 2' 2" 

Total, 105' 
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TTie Ferriferous limestone outcrop girdles all the hills 
near Fry burg,. It ranges from five to six feet in thickness 
and is favorably situated for quarrying over a quite large 
area. It comes out in thin slabs, with characteristically 
irregular faces. 

The iron ore is quite variable and seems to lie in "pots." 
It has been largely mined for the neighboring charcoal fur- 
naces. 

§ 474. A short distance west from Freiburg the Clarion 
Lower coal has been mined by stripping from an opening 
thirty feet beneath the limestone. It is about twenty-six 
inches thick and furnishes coal of reasonably good quality. 
One mile north from Lickingville either this bed or the 
Brookville coal is opened and worked by Mr. McMichael 
at a bank where the bed measures (Fig. 83) : 

§ ^75, McMichael ' s coal hank : 
Slate roof. 83. 

Coal, V 0'' 

Slate, li" to 1" 

Coal, V 10" to 2' 0'' I ^^ 

Fireclay floor. 

This coal bums well but is somewhat troubled by thin 
pyrite layers disseminated through the bed. The same 
coal is also opened and worked at a bank on the Near heirs' 
estate, one half mile north from McMichael' s bank. 

§ 476. Between Fryburg and Lickingville are several old 
diggings on the Ferriferous limestone and its suprajacent 
ore-bed. These are the Clinton furnace workings. 




Farmington Township. 

% 477. This lies at the northeastern comer of the county, 
adjacent to Forest county, along both its north and east 
lines ; it is next east from Washington township, and north 
and east from Knox and Highland, and north and west of 
Mill Creek township, from which it is separated by the 
Clarion river. 
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It is the largest township of Clarion county, measuring 
nearly eight miles in breadth and length. 

The Allegheny-Clarion Dimde^ — the ''Big LeveV^ of 
Forest and McKean counties, — ^runs through east by north, 
passing close to Tylersburg and North Pine Grove, and 
running out into Forest county, along the Marienville road. 
Its summits range from 1600 to 1700 feet above ocean level. 

§478. The Brady's Bend anticlinal just touches the 
southeastern comer of the township, quickly passing over 
into Forest county, a short distance from Cooksburg. 

The Brady'' s Bend synclinal is found near Scotch Hills, 
where it brings the Ferriferous limestone down low enough 
to be caught by the highest summits. It passes out of the 
township, near the middle of its east line. The Millers- 
town anticlinal was not actually detected in this township, 
but if it be prolonged northeasterly from Snydersburg par- 
allel to the Brady's Bend axis, we find its crest passes about 
one mile east of Tylersburg and crosses the township's north 
line about one mile and a half west of the northeastern 
comer of the county. This is evidently its true position, 
for the Clarion coal found at Tylersburg has undoubtedly 
been preserved from erosion by the presence of a synclinal 
flexure, which can only be the Miller stown synclinal; the 
anticlinal should, therefore, be found a short distance east 
of Tylersburg. 

§ 479. With the exception of small areas of the coal 
measures at Tylersburg and Scotch Hills, and also possibly 
at North Pine Grove, the surface is occupied by rocks of 
the Conglomerate series, which have produced miserably 
stony land, and a poor sandy or cold clayey soil, emphati- 
cally unfit for growing anything but timber. 

§ 480. Oil, — Two wells have been unsuccessfully drilled 
for oil near Cooksburg. One of these is situated on Tom's 
run, one hundred and ten feet above the Clarion river, at 
Cooksburg, and three hundred feet, more or less, below the 
Ferriferous limestone. The following record of the rocks 
pierced by this well was kindly furnished by Maj, Cook. 
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§ ^81, Cook Well, No. 2, 
On Tom's run, two miles northwest of Cooksburg. 

Well mouth above ooeaa in feet, 1260± 

Conductor, 22 to 22 

Interval, 21 to 43 

Mountain sandstone, 121 to 164 

Slate, 66 to 220 

Yellow sandstone, 6 to 225 

Slate, 27 to 252 

Sandstone; close, 20 to 272 

Slate and shells, *. 8 to 280 

Siindstone; close, 39 to 319 

Slate, 10 to 329 

Pebbly c»andstone, 31 to 360 

Slale, 110 to 470 

Interval, 29 to 499 

Red bock, 11 to 610 

Slate, 401O650 

Red rock, 18 to 568 

Slate» 22 to 590 

Red ROCK, (shells at 635', 650', 575',) 135 to 7*25 

Slate, 43 to 768 

Sandstone, 16 to 784 

Slate, 42 to 8:6 

Red rock, *. 17 to 843 

« 

The Mauch CJiunlc red shale is not noted in this record, 
but that is no proof that it is absent, for it miglit easily 
have been overlooked by the driller. Its horizon is proba- 
bly in the unnamed interval of twenty-one feet. The out- 
crop of this formation has been marked on the geological 
map, but such rei)resentation is necessarily more or less 
suppositious, as it is impossible to actually trace it, owing 
to the hillsides being covered with a talus of rock from the 
overlying conglomerate measures. 

§ 482. Nearly all the good timher has already been cut 
and what remains will soon be exhausted. 

§ 483. At and in the hills surrounding Tylersburg a thin 
coal is opened up and mined at a number of bank^. It is 
overlaid by about thirty-five feet of soft, shaly measures 
which however contain no traces of limestone. This bed is 
apparently the Clarion Lower coal^ but it may i)ossibly be 
the BrooTcmlle hed. It ranges from two feet three inches 
to two feet nine inches, averaging about two feet and six 
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inches, with no parting layers. Though quite free from 
slaty impurities it is rather sulphury. 

§ 484. A coal has been opened and mined for a number 
of years at North Pine Grove, in the northeastern part of 
the township, which is said to be much better than the Ty- 
lersburg coal. It measures variably from two to three feet. 
Whether this coal is the Clarion bed or one underlying the 
Homewood sandstone is yet an open question. From its 
elevation we should judge that it belongs in the Mercer 
horizon, but its associations and the character of the coal 
seem to indicate that it is identical with the Clarion, or 
possibly the Brookville bed. 

§ 485. TTie Ferriferous Umestane is found at Scotch 
Hills in three round-tops covering an aggregate available 
area of one hundred and fifty to two hundred acres. It is 
four or five feet thick and carries on top both carbonate 
and altered carbonate (hematite) ore, some of which is often 
found filling the crevices of the limestone. 

The Clarion coal^ three feet thick, is mined at several 
banks situated, on an average, twenty-eight feet beneath 
the limestone. It is somewhat sulphurous. 

The Broolcville coal is too thin to mine. 

§ 486. A thin coal has been opened up one hundred and 
fifty feet, more or less, beneath the limestone, which is re- 
markably free from sulphur and has been successfully used 
for smithing. It measures about fifteen inches. 

As the Ferriferous limestone has only fifteen or twenty 
feet of cover, the hilltops are not high enough to catch the 
Kittanning Lower coal. 

§ 487. The Brookville coal^ nearly three feet thick and 
of fair quality, has been opened up by Mr. Bartlett at a 
bank one mile north of Scotch Hills. The bed has very 
little cover, and is found over an extremely small area. 

§ 488. The following extracts from the First Survey Re- 
port, pages 567-8, are valuable in that the exposures des- 
cribed cannot now be satisfactorily examined. 

"The Clarion [LoM'er] coal bed at its outcrop on Leach's 
farm, in Farmington township, is four and a half feet thick, 
and good ; roof brown shale, four feet. Again, three and 
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a half miles to the southeast it is four feet thick, good, but 
slightly pyritous. Again, one mile to the east it seems to 
be but two and a half feet thick ; quality good : the roof 
IB shale, twenty-five feet thick. 

"The Brookville coal is here traced with difficulty.* It 
is seen two miles north of Leach's, from eighteen to twenty 
inches thick ; thirty or forty (?) feet of brown shale and 
argillaceous sandstone [Clarion SS.] lie between it and the 
Clarion [Lower] coal, and a few feet of the same rock below 
it, to the Tionesta sandstone." 

§ 489. '^Bog Iron-Ore, — The base of the Serai conglom- 
erate [Connoquenessing Upper or Lower sandstone] is the 
position at which we find the chief bog-ore dei)osits of the 
Clarion. Several of these deposits occur in the vicinity 
and on the west side of the Clarion in Farmington town- 
ship, and are worthy of notice. They are about a mile be- 
low the mouth of laurel run, and upon the opposite side 
of the river, between two small streams, from five to ten 
acres are covered with this ore. The dei)osit at Alsbachs' 
is said to be three fourths of a mile long. Two miles north 
of this there is another extensive deposit of the same iron- 
ore. On the opposite side of the Clarion, up Laurel run, 
there are several other deposits more or less extensive." 

♦ Because it is usually replaced by the Horaewood (Tionesta) sandstone, 
which is seldom low enough beneath the Clarion coal to admit this bed. 



Chapter VIII. 

The Clarion Oil District. 

§ 490. The outline map of Clarion county (Plate IV) 
shows by as tippled area the extent of the Clarion Oil Belt 
as at present developed. But it must not be assumed that 
all the shaded territory is or has been actually productive, 
for this is not true ; the productive oil rock is found only 
in "streaks" and patches more or less completely isolated 
from each other by bands of hard line-grained sandrock, 
from which little or no oU can be obtained. 

§ 491. TTie total area included within the extreme limits 
of the outlying productive patches, as shown upon the 
map, is about 20,560 acres, or somewhat more than thirty- 
two square miles, whereas the to\^ prodw:tive acreage* is 
about 7,000 acres, or somewhat less than eleven square 
miles, with an included unproductive area of 13,660 acres. 

§ 492. The Oil Bock, or ''Third Sand,'' as it is usually 
called, is a loose-grained, yellowish sandstone, the grains 
of which are ordinarily from the size of a pin's head or 
smaller, to that of a pea ; with a very small amount of 
cementing material. Such a rock guarantees a paying well, 
but it. sometimes happens that the sand is line and close, of 
a greyish color, and bound tightly into dense rock by a 
considerable amount of cement. Such is the character of 

♦ Caldweirs Clarion County Atlas. 
( 187 W. ) 
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the sandrock along the unproductive bands or ^^dry 
strealcs^ 

§ 493. The dip of the oil rock is not constant. The di- 
rection of strongest dip is usually a few degrees west of 
south, but local synclinal and anticlinal axes may often 
cause great variations in both its direction and strength. 

The following figures show the elevation in feet above 
ocean level of the top of the oil sand at the principal towns 
along the oil-belt : 

Shippenville, . . . .• 370'± ' 

Edenburg, 325' 

Beaver City, 225' 

Dogtown, (Monroeville,) 230' 

Turkey City, 220' 

Emlenton, 130'± 

Foxburg, 100' 

Parker, 60' 

The oil sand at Dogtown is exactly the same distance 
above ocean level as the sandrock at Clinton ville, in Venango 
county, on the Oil creek belt. A line drawn between these 
two places will, therefore, be a line of no dip, i, ^., the 
strike. The rate of descent along a line at right angles to 
the strike averages about twenty- three feet per mile. 

The dip from Shippenville to Edenburg is 14'=t per mile ; 
from Edenburg to Beaver City, 40' per mile ; from Beaver 
City to Dogtown, 9' per mile ; from Dogtown to Turkey 
City, 10' per mile ; from Turkey City to Foxburg, 25' per 
mile. The sharp dip of forty feet per mile from Edenburg 
to Beaver City is probably caused by the Twrth dip of the 
Martinsburg synclinal.* 

§ 494. The Oil Sand Group, in Clarion county, presents 
several features peculiar to itself, the most prominent of 
which is the occurrence of a thick band of red shale lying 
between the Second and Third sands. A section of this 
group at Edenburg, taken from a record kept by Mr. John 
H. Carll, is shown by Pig. 16: 

♦This axis is described in Report V. on northern Butler c^nnty. It was 
not detpcted in the surfare rooks of Clarion oounty, and has, therefore, been 
omitted from the map and text. - 
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Oil Sand Group. 

Sandstone, i Horizon of the ( IG' ^.^ ^^ 

Slate, \ \ 24' 

Shell, ) First Sand, ( g' 

Red rock, . , 1' 

Slate, 5' 

Sandstone, 21' 

Dark grey slate, 30' 

Red rock, 3' 

Dark slate, 40' 

Shells, 4' 

Slate, 32' 

"Biff Hed Hkk:' 39' 

Slate, ... 3' 

Sandstone, 9' 

Slate, sandy, 13' 

Red rock, 2' 

Slate, 21' 

Shells, 2' 

Slate, 11' 

Sandstone, "Third Sand," 26' 

§ 495. The Clarion county oil field, like the Butler and 
Armstrong districts, has been developed on the "Belt-line" 
theory. But it was soon found that the twenty-two degree 
bearing of the Butler oil-belt was not the trend of the belt 
in Clarion county ; that the productive streaks ran off more 
towards the northeast, and from using lines bearing N. 22° 
E. the producers tinally came to use lines running variably 
from N. 30° E. to N. 45" E. The straightest part of the 
Clarion belt is between Parker and St. Petersburg, but from 
the latter locality to Shippenville a very perceptible curva- 
ture exists. 

As at first developed, in 1875-6, the belt was compara- 
tively narrow, hut subsequent operations, in 1877-8, proved 
the existence of several productive "streaks" and "pools" 
both north and south of the original develoi)ments. The 
whole field will undoubtedly be re- worked whenever the 
price of oil warrants additional drilling, aud at such time 
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it is not improbable that new productive areas of local ex- 
tent may be found on either side of the present limits ; but 
the main body of oil along this belt has already been nearly 
exhausted. 

§ 496. The further extension of the belt seems to be en- 
tirely cut oflf by a thinning away (or fining down) of the 
oil sand at Shippenville. About fifty wells have been un- 
successfully drilled in search of an eastward prolongation 
beyond the Shippenville pike, but they have been confined 
to a comparatively small area. It is possible that an ex- 
tension may yet be found in the northeastern part of the 
county. Some few wells have been put down in Knox, 
Washington, and Farmington townships, but they have 
been scattered at considerable distances from each other, 
and, therefore, their failure does not preclude the possible 
existence of productive territory. 

§ 497. Production, — It is extremely difficult, if not im- 
possible, to arrive at even an approximate estimate of the 
oil produced in the Clarion county district. The oil has 
been transported to the railroad by several different pipe 
lines, the old books of which have been stored in out of 
the way places, some of them lost, and others destroyed 
by fire. Again, much of the oil produced in early days 
near the river was loaded upon barges and sent directly to 
Pittsburgh and other refining centres ; of this no statistics 
can be obtained. 

In Caldwell's Atlas of Clarion County the following fig- 
ures are given, but no mention is made of the source from 
which they were obtained : 



Year. 


BarrtU per 
dietn. 


Year. 


Barrels per 
diem. 


1866, 

1867, 

1868, 

1869 

1870, 

1871, 


8 

20 

80 

100 

200 

500 


1872, 

1873, 

1874, 

1875 

1876, 

1877, .".... 


3,000 
4,000 
4,500 
5,000 
6,000 
6,600 
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Assuming the above table to be approximately correct, 
and estimating the daily production of 1878 and 1879, re- 
spectively, at three thousand and two thousand barrels, the 
total amount per year then stands : 



Year. 


Production. 


Year. 


Production. 


1866, 

1867, 

1868, 

1869, 

1870, 

1871, 

1872, 


2,920 

7,300 

29,280 

36,500 

73,000 

182,500 

1,098,000 


1873, 

1874, 

1875, 

1876, 

1877, 

1878, 

1879, 


1,460,000 
1,642,500 
1,825,000 
2,196,000 
2,372,500 
1,098,000 
730,000 



Which foots up a total production to January 1, 1880, of 
12,753,500 barrels. Although this is necessarily a very 
rough estimate, it serves to give a good general idea of the 
productiveness of this territory. If we assume that a total 
production of 14,000,000 barrels will eventually be obtained 
from the area now developed, which has been estimated at 
7,000 acres, we find that the average yield per acre is 2,000 
barrels, which is equivalent to a layer of oil about C^ inches 
deep evenly distributed over that area. 

Now the measure of the productiveness of an oil sand is 
its porosity, and to this there are definite mathematical 
limits. If an oil-rock is composed of loose spherical sand 
grains with no cementing material, the ratio of the solid 
matter to the interstices is always the same, no matter what 
the coarseness of the rock, provided its grains be of uni- 
form size, for if these be packed as loosely as possible, each 
grain touching only six other grains, then the porosity may 
be expressed thus : 



J)3 3.14I6 J)8 y . 

1_.5236=.4764 ' 



or. 



—this being the extreme limit of porosity in any sand-rock 
containing spherical grains. But it is evident that the ratio 
of unoccupied space to solid matter is usually much less ; 
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for the sand-grains will not lie as cubes piled one on the 
other, but will settle down into a compact mass, just as 
cannon balls are piled together, with only J void and | solid 
matter, or more accurately .2010, which is the minimum 
limit of porosity when the sand grains are of uniform size. 

In Trautwine's engineers' pocket-book we find "ordinary 
pure sand . . . dry and loose, . . . voids were .410. By 
thorough shaking and jarring ... its voids were .320." 
''Another pure quartz sand of Tnuch finer grain^ , . . dry 

and loose, . . . the voids were .406 By thorough 

shaking and jarring ... its voids were .384." "Another 
. . . finest sifted grains ... its voids . . . were very 
nearly .500." These figures agree remarkably well with 
the theoretical limits first stated. 

The actual porosity of an oil-rock must necessarily be 
less than any of the above figures ; for the sandstone is al- 
ways composed of grains differing in size. Assuming that a 
given rock contains sand grains of two distinct sizes — large 
pebbly grains and very fine grains — its porosity may be 
theoretically estimated thus : 

The greatest porosity with spherical grains of uniform 
size is .4704, the minimum porosity .2010, and the mean 
.3387, which we may assume as the percentage of space be- 
tween the larger grains : but these latter interstices are filled 
with finer grains which also have a ratio of solid matter to 
void of 1. : 0.3387, and the true ratio of solid matter to void 
in the sandrock must therefore be, 

1.0000 : (.3387X.3387)=1147. 

or in other words the porosity amounts to about i of the 
bulk of the rock. This estimate excludes the presence of 
any cementing (calcareous) material which is always present 
in greater or less quantity and which may very greatly re- 
duce the amount of unoccupied space, so that it is hardly 
allowable to estimate the porosity at more than ^^ or tV of 
the total rock volume even when the sandrock is extraordi- 
narily productive. 

§ 498. If the porosity be estimated at ^, all the oil pro- 
duced in Clarion county could have been obtained from an 
average thickness of 4 feet (48 inches) of productive sand- 
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rock. But the oil-rock is generally ten, fifteen or twenty 
feet thick and we should therefore expect a production equal 
to a depth of twelve or fifteen inches instead of 3J inches 
as shown above. It does not seem improbable that the 
rock does actually contain much more oil than the driller 
is able to obtain from it, for the oil only runs into the well 
by reason of pressure from the imprisoned gas, (gravity 
helping it very slightly,) and when this pressure is too weak 
to overcome the capillary attaction, which holds the oil as 
water in a sponge, then no oil can be obtained : the finer 
the grain of the sandrock the greater will be this capillary 
attraction ; and we can easily understand how millions of 
barrels of oil may thus be held imprisoned in a rock too 
fine grained to yield it up. 

TTte cost of the oil produced in Clarion county may be 
approximately estimated. About 2500 wells, at an aver- 
age cost of $3000, have been drilled and operated for an aver- 
age period of three and a half years at a cost of nearly $500 
per year. Assuming that each well paid for itself in oil 
produced within two years, the cost would then amount to 
the money invested, plus interest for two years on the first 
cost, and for one year on the expense of operating, thus : 

Cost of 2500 wells @ $3000, $7,500,000 

Interest for two years @ at 6 per cent., 900,000 
Operating 2500 wells 3i years @ $500, . 4,375,000 
Interest on $1,250,000 for 1 year @ 6 per 
cent., 75,000 

$12,850,000 

This then is the first cost of 12,753,500 barrels of oil: al- 
most exactly one dollar pfer barrel. When oil is worth less 
than one dollar there must of course be an actual loss to the 
producer. 

§ 499. The chief characteristic of the Clarion oil-belt has 
been the approximate uniformity in the size of its wells, 
the large majority of which when first struck produced 
fron^ ten to thirty barrels per diem. Wells flowing from 
one hundred to one hundred fifty barrels have occasionally 
been obtained, but this territory has produced no ' ' gushers ' ' 
13 VV. 
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like the Bullion district or the Butler county Fourth Sand 
belt flowing from one to three thousand baiTels per day. 

§ 500. The life of these wells has been nearly equal to the 
average life of the Butler county wells ; but as the price of 
oil is always a factor in the productive life of an oil well, 
and as the two districts were not developed simultaneously, 
such a comparison is worthless. 

Within the last year (1878-79) hundreds of weUs have 
been abandoned ; and in a large number of instances the 
well fittings and engines were transported to the Bradford 
field. This has been caused principally by a rapid decline 
in the price of oil. With oil at two or three dollars per 
barrel, wells yielding from one-half a barrel to one or two 
barrels a day can be pumped at a profit ; but when the price 
falls to seventy or eighty cents per barrel these are neces- 
sarily abandoned. 



Chapter IX. 

The Charcoal Iron Furnaces. 

§ 501. Reference has already been made to the influence 
of the iron industry in hastening the settlement and in- 
creasing the population of Clarion county.* 

The earliest furnace of which we have any trustworthy 
record, is the Shippenville stack, which was built in 1832, 
with 9-foot bosh and 32 feet high. From this time until 
1856 stack after stack was built and put in blast, until the 
county contained more than thirty furnaces. These were 
nearly all built of rough stone, faced only on the edges and 
generally keyed with wooden cross-beams. 

§ 502. Though all these stacks were built for cold blast, 
many of them were subsequently altered to hot-blast. This 
change was made between 1854-7. 

§ 503. It is extremely difficult to arrive at even an ap- 
proximate estimate of the iron produced by these furnaces. 
In 1856 a production of 20,368 tons can be summed up from 
18 furnaces which were in blast an aggregate of about 660 
weeks. This shows an average of 30^ tons per week of pig 
metal for each stack in blast ; but some were making fully 
50 tons, while others were doing little more than 20 tons. 
The total production of charcoal iron in northwestern Penn- 
sylvania in 1856 was 59, 388 f tons. Assuming the above 
figures to be correct, it is seen that more than one third the 
whole amount of charcoal iron made in northwestern Penn- 
sylvania in that year was produced in Clarion county. In 
1854 this ratio was probably fully one-half. At this date a 
gradual decline set in, and in 1866-7 nearly all the furnaces 
had been abandoned. Several causes contributed to this 
result, viz: 

1st. Exhaustion of timber. 

2d. Increasing cost of ore from long hauls. 

♦ See page 4, chapter I. 
t North American Gazette, February, 1858. 

( 195 W. ) 
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3d. Exhaustion of the i)eroxide (altered carbonate (ores. 

4th. Increasing cost of ore from long drifts. 

6th. Decline in the price of iron by competition of large 
anthracite and coke stacks. 

These factors in the life of the individual charcoal stacks 
will be considered more in detail under the head of '' Fuel " 
and ''Ore." 

§ 604. No more favorable conditions for the successful 
career of a charcoal stack can be imagined than those ob- 
taining when the first furnaces were built. They had an 
abundant supply of easily accessible carbonate ore, aver- 
aging 33 per cent, metallic iron, and remarkably free from 
phosphorus and sulphur, with often large bodies of it partly 
altered to peroxide of iron, and therefore much richer in 
iron ; immediately beneath it a pure bed of limestone from 
five to twenty feet thick, while in every direction immense 
stretches of timber insured fuel for at least a reasonable 
length of time. Those situated near the Allegheny river 
had only to haul their pig metal to it for transportation by 
barges to Pittsburgh or points on the Ohio or Mississippi 
valleys. 

§ 505. Fuel, — All the charcoal used by these stacks was 
charred in open heaps ; the wood being built in a dome 
shaped pile and covered with earth, or a mixture of earth 
and charcoal dust, and sometimes, though seldom, with sod. 
The wood was either piled vertically with the large end of 
each billet down, a few horizontal layers being added on 
top to finish the heap ; or after starting the heap as at first 
it was finished by a series of horizontal layers arranged like 
the spokes of a wagon- wheel and finished as before. The 
heaps ordinarily contained from twenty to forty cords. 

The percentage of charcoal obtained from a given amount 
of wood necessarily varies with the season, age of the wood 
and the atmospheric conditions as well as by the experience 
or ignorance of the burner. Twenty pounds of charcoal 
for every one hundred i)ounds of wood is probably a fair 
average estimate. The following table taken from Over- 
man's ^^Manvfdcture of Iron^^^ page 115, embodies the re- 
sults of several experiments with different kinds of wood. 
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It shows the weight of charcoal obtained from one hundred 
pounds of wood. 

Chestnut, 23.2 

Oak, 22.6 

Walnut, 20.6 

Beech, 19.9 

Pine, - 19.2 

Ash, 17.9 

Birch, 17.4 

The Clarion county furnaces generally consumed from 
one hundred and seventy-five to two hundred and twenty- 
five bushels of charcoal for each ton of pig-metal produced. 

A large number of stacks were abandoned only because 
their timber supply had run short and the price of iron did 
not warrant a continuation of operations when charcoal 
could not be obtained without hauling it several miles. 

§ 606. Ores, — Four ore horizons have been successfully 
worked in this county, they are : 

1st. Freeport Upper ore. 

2d. ''Limestone" or "Buhrstone" ore. 

3d and 4th. Two beds of the Mercer horizon. 
But besides these there are two other ore beds which have 
not been worked, viz: The Freeport Lower ore and the 
Johnstown Cement ' ' limestone ' ' which is here a calcareous 
ore.* 

The Freeport Upper ore occurs in the shales underlying 
the Freeport Upper limestone, and is present either as ball- 
ore or as a compact band of plate-ore in all the high knobs 
of Perry and Madison townships. The old workings on it 
have probably nearly exhausted these areas which are at 
any rate very small. This ore is not as pure as the buhr- 
stone bed. 

§ 507. '^Buhrstone^^ or ''Limestone''^ ore, — This lies im- 
mediately upon or a few feet above the Ferriferous lime- 
stone, presenting an outcrop nearly co-extensive with that 
stratum. The workings upon it have been more numerous 
than, extensive for most the dig,<^ings are merely outcrop 

*See page 43. 
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openings and do not touch the great body of the bed. 
There is hardly a mile along its four hundred and fifty miles 
of out<crop in this county, but shows some trace of old dig- 
gings or prospecting holes. 

It has a mean average thickness of ten or twelve inches 
but may often sweU to two or three feet and cases are re- 
ported where even six feet of solid ore has been found ; but 
these are rare if not unique. 

§ 608. The ball-ore usually distributed in the shale above 
always makes an important increase in the yield from out- 
crop diggings, but in drift miningit is of little consequence 
unless lying low down within a foot or two of the ore-band 
proper. 

The following analyses of this ore though already printed 
in other parts of this report are here reproduced to show 
by comparison the really superior quality of this ore. 

§ 509, Analyses of the Ferriferous Limestone Ore. 



Protoxide of iron, . . . 
Sesquioxide of iron, . . 
Bisulphide of iron, . . . 
Protoxide of manganese. 
Protoxide of cobalt, . . 

Alumina, 

Lime, 

Magnesia, 

Sulphuric acid, 

Phosphoric acid, .... 

Carbonic acid, 

Water, . .• 

Insoluble residue, . . . 

• 

Metallic iron, 

Metallic manganese, . . 

Sulphur, 

Phosphorus, 



21. 


29. 


44.367 


38.571 


2.857 


2.142 


.109 


.009 


2.101 


1.756 


trace. 


trace. 


.743 


1.027 


6.380 


6.750 


2.248 


1.992 


trace. 


trace. 


.643 


2.333 


33.333 


29.403 


1.789 


2.137 


6.440 


13.880 


itw.ooo 


100.000 


36.550 


31.600 


1.628 


1.361 


.O.^ 


.005 


.281 


1.019 

• 



31. 



48.635 

1.101 

.491 

1.282 

trace. 

.528 

6.660 

2.396 

trace. 

.277 

36.109 

.711 

2.920 

100.000 

38.750 
.994 
.262 
.121 
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No. 21. Sligo Furnace, " specimen more or less oxidized ; 
calc-sjmr in thin plates ; somewhat cellular, bluish and red- 
dish-grey." 

No. 29. Hindman's quarry; "Hard and tough, rather 
coarse grained^ somewhat oxidized, bluish-grey." 

No. 31. Fox farm, ^^Very fine grained; full of little 
pits, partially filled with calc-spar, rather tough and hard 
bluish grey." 

A series of analyses of this carbonate ore is given in the 
final report of the First Survey, Vol. II, page 740, as fol- 
lows : 

§ 510. Analyses of Clarion county iron-ores. 



• 


A. 


B. 


C. 


D. 


^. 


JF. 


O. 


Carbonate of iron, 

Peroxide of iron, 

Peroxide of manganese, .... 
Carbonate of Uine, 


76.30 

.50 

6.00 

1.00 

13.80 

2.00 


87.04 

• • • 

• • • 

4.06 
0.05 
5.08 
1.05 


78!22 
1.50 


76.10 

• • • 


25.80 
45.04 
1.00 
1.78 
0.70 
21.50 
4.00 


79.20 
1.00 

5.80 
14.00 


83.00 
2.00 


Alumina, . 

Insoluble residue, 

Water, 


0.54 

4.80 

14.20 


8.60 

7.70 

12.50 


2.81 

12.60 








99.10 


97.28 


99.26 


99.90 


99.32 


99.50 


100.31 


Metallio iron, 


89.03 


44.14 


54.75 


53.27 


45.03 


55.44 


58.10 













A. Kutcher's, — *'Buhrstone-ore, bluish grey, compact, 
conchoidal, spathose." 

B. Kutcher's, — "Dull red, mottled, soft and porous out- 
crop ore." 

(7. Lucinda Furnace, — " Chestnut brown, cellular, burnt- 
stone ore." 

D. Madison Furnace, — "Dull brown, cellular, internally 
compact, burnt-stone ore." 

U. Porterfield's Furnace, — "Reddish brown, oolitic, 
nodular, concentric crust." 

F. Porterfield' s Furnace, — "Brown, slightly cellular." 

G. Deal's bank, near Shippenville, — "Purplish-brown, 
haematitic, cellular." 

Many of the above analyses were evidently made from 
outcrop ore nearly altogether altered to hematite, and some 
of these specimens had evidently been calcined. The true 
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carbonate ores always required roasting, which was done 
in the same way that lime is calcined in open heaps mixed 
with charcoal, wood or bituminous coal. The latter is ob* 
jectionable on account of the sulphur which it may remain. 
The roasted ore was always screened to remove dirt, ash 
and ore dust. 

§ 611. A pure carbonate ore does not always work well 
in a charcoal stack, and for this reason as well as the in- 
creased cost of drift mining, most the ore used by these fur- 
naces was the soft partially altered outcrop ore. When 
first put in blast all the stacks had an abundant supply of 
this cheaply obtained high grade ore, but as the diggings 
were gradually pushed farther and farther from the tunnel 
head, the ore cost increased until at last a haul of three 
or four miles of both the charcoal and ore was so exi)ensive 
that no profit could be realized. This is undoubtedly one 
reason why nearly all the furnaces were abandoned before 
the timber supply was entirely exhausted. 

A large quantity of the unaltered carbonate has been 
mined by drifts, as for instance at the workings of St. 
Charles furnace and at Lawsonham, but the cost of mining 
from a bed ten inches thick is greater than a charcoal stack 
can bear, unless it be very favorably situated with reference 
to timber, water power, transportation to market, etc. 

§ 512. Flux, — The Ferriferous limestone always supplied 
a pure cheaply quarried flux. Analyses of this stratum 
will be found in § 122, and a description of it in § 117-§ 121. 

§ 613. Within the last two or three years a large demand 
for these native carbonate ores has sprung up at Pittsburgh 
and other neighboring iron centers, for use with the high 
grade Lake ores. The effect of mixing these two ores is a 
corresponding increase in the run of iron, with an accom- 
panying decrease in the amount of flux required. The 
Clarion county ores may possibly be largely worked to 
meet such demand, and if, after thorough trial has been 
made, their use is found advantageous, an immense mining 
field containing millions of tons of untouched carbonate 
ore can be easily and cheaply developed. But while this 
industry may eventually prove profitable, there is no future 
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for the county as an iron-making center ; no wood is left 
for the charcoal furnaces, and there are no tracts of coke- 
making coal of pure enough quality and of sufficient extent 
to warrant the erection of large furnaces. 

§ 514. The following description of the individual char- 
coal stacks of Clarion county is nearly an exact reproduc- 
tion from the Iron Manufacturers' Ouide^ by Prof. J. P. 
Lesley, then (1858) Secretary of the American Iron Associa- 
tion. 

§ 515. Catfish steam cold-hlast charcoal furnace^ at the 
mouth of Catfish run, in Madison to\wiship. Built in 1846, 
and is 8 feet across the bosh by 30 feet high. It made, in 
33 weeks of 1856, 925^ tons of metal from carbonate and 
bog-ores. Owned by Alex. Miller, and leased by J. L. Mil- 
ler when in blast. • 

/ 

§ 516. PiJce steam hot-hlast charcoal furnace^ on Law- 
sonham creek, three fourths of a mile from Lawsonham, in 
Madison township. Built in 1845, is 8 feet bosh by 30 feet 
high, and made, in thirty-six weeks of 1856, 1012 tons of 
iron. Originally built as a cold-blast stack. Blown out in 
1866-7 ; now entirely dismantled. 

§ 517. Wildcat steam cold blast charcoal furnace^ on 
Lawsonham run, one mile from Reimersburg, in Madison 
township. Built in 1843, and is 7i feet across the bosh by 
28 feet high. It made 1380 tons of metal in 1856, was blown 
out in 1857, but was not finally abandoned until 1863. 
Owned by Miller and Freeman. 

§ 518. Black Fox steam hot-hlast charcoal furnace^ on 
Black Fox run, one mile from the Allegheny river, at Upper 
HiUville. Built in 1844 ; is 9 feet across the bosh by 30 feet 
high, and made, in thirty-five weeks of 1856, 1353 tons of 
metal. 

§ 519. St. Charles steam charcoal^ coJce^ and raw-coal 
furnace^ on Leatherwood creek, three miles from the Low 
Grade railroad, in Porter township. Built in 1844 ; is 10 
feet bosh by 33 feet high, and made, in fifty weeks of 1856, 
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about 2000 tons of forge metal. Built by Samuel Wilson, 
Esq., but purchased in 1846-6 by Mr. Patrick Kerr, who 
ran it until 1861, when it was leased by Mr. David McCue, 
who managed it until 1865, when it was blown out and 
abandoned. Hot-blast introduced about 1857. It is now 
owned by Howley, Reid, and Gillespie. 

Though essentially a charcoal stack, this furnace was run 
for one year on coke made from the Freeport Lower coal, 
and for nearly a year on raw coal from the Freeport Upper 
bed, which, in this vicinity, is of a ''ftZocA:" character. 
Innumerable thin layers of mineral charcoal disseminated 
through the bed, divifte the bituminous portion into such 
thin laminae that any appreciable swelling or melting of the 
mass is rendered impossible, and each lump preserves its 
shape until entirely consumed. 

§ 520. Prospect steam cold-hlast charcoal furnace^ on 
Cherry run, one mile south of Callensburg, in Licking town- 
ship. Built in 1845 ; 8 feet bosh by 30 feet high, and made 
in thirty-nine and a quarter weeks of 1856, 1450 tons of mill 
iron. 

§ 521. Buchanan coal-blast charcoal furnace^ on the 
Clarion river at Callensburg, in Licking township. Built 
in 1844 ; is 8 feet bosh by 30 feet high, and averaged 1200 
tons a year. Dismantled since April, 1856. Its timber is 
exhausted. 

§ 522. Sligo steam cold-hlast charcoal furnace^ owned 
by Lyon, Shorb & Co., on Licking creek, near Sligo, in 
Piney township. Built in 1845 ; is 9 feet bosh by 32 feet 
high, and made, in forty-three weeks of 1856, 1998 tons of 
rolling mill iron. Changed to hot-blast in 1857. 

§ 523. Madison steam cold-hlast charcoal furnace^ on 
Piney creek, two miles from the Clarion river, in Piney 
township ; owned by Lyon, Shorb & Co. Built in 1836 ; 9 
feet bosh by 32 feet high, and made, in forty-five weeks of 
ia56, 2140 tons of mill metal. 

§ 524. Martha steam cold-hlast charcoal furnox^e^ owned 
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by Lyon, Shorb & Co., near Reidsburg, in Monroe town- 
ship — sometimes called Polk Furnace. Built in 1845 ; is 9 
feet by 30, and made 1260 tons of metal in 1854. Its tim- 
ber was exhausted in 1866. 

§ 525. Monroe cold-blast charcoal furnace, on Piney 
creek, near the east line of Monroe township. Built in 
1845 ; is 8 feet bosh by 30 feet high (inside), and made 393i 
tons of metal in eighteen weeks of 1855. 

§ 626. Washington steam coal-blast charcoal furnace, 
on Piney creek, east of Reidsburg, in Monroe township. 
Built in 1846; is 8i feet bosh by 32 feet high (inside). 
Abandoned in the spring of 1855, having made 706 tons 
that year. 

§ 527. Limestone cold-blast charcoal furnace, on Piney 
creek, in Limestone township. Built in 1845 ; is 8 feet wide 
across the bosh. Was abandoned. in 1853. 

§ 528. Clarion cold-blast charcoal furnace, on the Clarion 
river, one and a quarter miles northwest of Clarion. Built 
in 1848 ; is 8 feet bosh by 30 feet high, and has been aban- 
doned since 1850, for want of ore ; timber being abundant 
up to 1860, or later. 

§ 529. Richland steam cold-blast charcoal furnace, on 
Turkey run, two miles from St. Petersburg, in Richland 
township. Built by Mr. John Keating, in 1846 ; is 8 feet 
bosh by 30 feet high, and made, in 1854-5-6, an average of 
550 tons per year. 

§ 530. Stapley steam cold-blast char coal furnace, owned 
by R. & C. Shippen. Built in 1854, is 8 feet across the bosh 
and 30 feet high, and made regularly 1000 tons per year. 

§ 531. Jefferson steam, hot-blast charcoal furnace, on 
Beaver creek, at Jeflferson station, in Beaver township. 
Built in 1838 and was run very irregularly, abandoned for 
want of timber. Is 8 feet bosh by 33 feet high, and made 
in 1856 about 600 tons of forge metal out of limestone and 
bog ores. 
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§ 532. Eagle cold-hlast charcoal furnace^ on Canoe creek, 
one mile from the Clarion river, in Beaver township. Built 
in 1846, is 8 feet bosh by 30 feet high and made from 7()0 
to 800 tons per annum from altered (outcrop) carbonate ore. 

§ 633. Tippecanoe steam and water cold-hlast furnace^ 
on Canoe creek, one mile above Eagle furnace, in Beaver 
township. Built in 1844 by Black and Maxwell, and run 
by King and Maxwell until abandoned in 1851. 

§ 534. Beaver steam and water Tiot and cold bla^t fur- 
Tiace, on Deer creek two miles from the Clarion river in 
Beaver township. Built in 1835, is 9 feet bosh by 33 feet 
high and made as much as 1500 tons in a year. Abandoned 
in 1854. 

§ 535. Shippenville hot-blast charcoal /urnacCj at the 
junction of Deer and Paint creeks one mile southeast from 
Shippenville in Elk township. Built in 1832, 9 feet wide 
across the bosh by 32 feet high and made in forty-three 
weeks of 1856, 1229 tons of mill metal from ore mined near 
the furnace. 

§ 536. Mary Ann cold-blast charcoal furnace^ on Paint 
creek at the Clarion-Franklin pike crossing in Elk town- 
ship. Built in 1844 and abandoned in 1851. Was 8 feet 
across the bosh. 

§ 537. Deer creeJc cold-blast charcoal furrmce^ on Deer 
creek at the Clarion-Franklin pike crossing in Elk town- 
ship. Built in 1844 and abandoned in 1851. 

§ 538. Elk cold-blast charcoal furnace^ on Deer creek 
one mile above Deer creek furnace in Elk township. Bnilt 
in 1842, 7 feet bosh by 22 feet high and abandoned in 1855 
for want of ore and fuel, having made about 400 tons per 
annum. 

§ 539. I/acinda hot-blast charcoal furnace^ on Paint 
creek in Knox township. Built in 1833, 8 feet across the 
bosh and 30 feet high, and made in thirty-one weeks of 1856, 
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996 tons of foundry metal. Timber scarce and furnace to 
be abandoned [1857]. 

§ 540. Hemlock steam cold-hlast charcoal furnace^ two 
miles north-west of Fryburg in Washington township. 
Built by McGuire and Fetzer in 1845, 7^ feet across the bosh 
by 30 feet high (inside) and made in forty weeks of 1866 
about 910 tons of metal. 

§ 641. Clinton steam cold-hlast furnace^ on Hemlock run 
in the extreme northwestern comer of Washington town- 
ship. Built in 1841, is 9i feet bosh by 33 feet high and 
made in forty-three weeks of 1856, 1620 tons of forge metal. 

§ 642. LicJcing cold-hlast char coal furnace^ near Licking- 
ville in Washington township. Built in 1846, is 7i feet 
bosh and 30 feet high inside. Was abandoned in 1856. It 
used to make about 400 tons a year. 

§ 643. Helen cold-hlast charcoal furnace^ stands midway 
between Clarion and Scotch hills, in Highland township. 
Built in 1845, is 8 feet bosh by 32 feet high, and made iu 
twenty-six weeks of 1856, 756 tons of iron. Now entirely 
dismantled. Property owned by Mr. Wilson. 

§ 544. Corsica {Mt. Pleasant) steam charcoal furnace^ 
on a run seven miles E. N. E. from Clarion and half a mile 
from the Clarion river in Mill Creek (?) township. Built in 
1849, 8 feet bosh by 30 feet high, and made about 600 tons 
per annum. 
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Albright's (S. N.) ferm, 142 

Allegheny, 67 

Allegheny county, 27 

Allegheny-Clarion dividing ridge, 16,162,156,168,169,180,182 

Allegheny escarpment, 64 

Allegheny gorge, . . 164 

Allegheny monntains, (face of,) 7 

Allegheny river, 1,16,28,40,67,117,124,162,154,168,201 

Allegheny, great bend, 66 

Allegheny river fUmaces, 196 

Allegheny valley, 18,19,76,118,119,151,162 

Allegheny Valley railroad, 4,11,67,76,130,162 

Allegheny water basin, 19 

Alsbach's, 186 

American Philosophical Society proceedings, 67 

• Anderson run, ... ... 128 

Anthony's Bend; anticlinal; tunnel, .... 24,28; 26,87,91,94.,96,98,188,140 

Argyle, Butler co., .... 44 

Armstrong coimty ; Bostonia coal mines in; wells; 4th sand, 1 

23,25,26,27 ,29,40,49,68,68,66,87,97',117,152,164; 84; 61; 86 

Armstrong oil district, 189 

Armstrong run, 67 

Ashbaugh farm, 153,166 

Ashbumer, Mr., 13 

Ashland; township, 16; 2,29,65,168 

Barger, Phillip, • • • 124 

Barger's quarry, (No. 36 analysis,) 64 
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Beaver Falls, well in Beaver ooonty, 58 
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Beaver steam and water, hot and ooal blast ftimaoe, 204 
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Cameron county, 67 
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Clarion river gorge, 128 
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Clarion. Pike between Corsica and , 146 

Clarion-Franklin pike, 204 

Clarion-Allegheny divide, 16,162,166,168,169,180,182 

Clarion, Allegheny and Tionesta divide, 16 

Clarion-Red Bank divide, . . 16,98,117,135 

Clarion. Foxburg, St. Petersburg and RR., 153 

Clarion Coal Co., Clarion township, 48 

dinger's, Mr., 111,112 

Clinton ftimaoe; workings, 205; 182 

CiintonviUe, in Venango co., 188 

Columbia Oil Co. 's well. No. 19 60,162,164,166 

Oolwell's (Mr.) place; house, 20; 21 

Cook well No. 2, (record), 183 

Cooksburg; well, 7,17,27,68,146,183; 183 
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Fft«e. 

Corsioa. Pike between Clarion and , 145 

Corsica (Mt. Pleasant) steam ctiarooal fnrnaoe, 205 

Courson, (O. W.), * 85 

Courson, Henry, 86 

Conrson ooal bank, Fig. 81, 85 

Coort-lionse, Clarion, 145 

Crawford county, 22 

Cribbs (Mr.); ftu-m section, 136; 137 

Curlisville in Monroe township, 27,128,185 

Date of incorporation, 1 

Date of settlement, 2 

Date run, 168 

Deal's bank, 170,199 

Deer creek; headwaters; fdmaoeon, 16,156,169,178; 170; 204 

Deer and Paint creeloB. Furnace at J unction of— 204 

Delo, Messrs. Joseph A Amos, 160 

Delo ooal banks, 160 

Dialer's in Venango county, 55 

Ditty's (Thos.) bank, 94 

Dividing ridge between Allegheny and Clarion rivers, 154 

Dogtown, (MonroeviUe), 161 

Dogtown, level of oil sand at — , 188 

Dogtown, elevations of wells near Turkey dty and , 14 

Dogtown, elevations of wells between , Pickwick and Triangle, . . 15 

Donnelly station, 118 

Dougherty, Thos., 147 

Dougherty's store, 147 

Driftwood, 5 

Eagle ftimaoe, 157 

Eagle cold-blast charcoal furnace, 204 

East Brady, 28,67 

East Foxburg, divide at , 154 

East Sandy creek, 16,168,169,180,181 

Easton, 125 

Edenburg 5,41,49,50,55,58,122,156,157,158,159,160,162,164,166 

Eden burg section, 154,158 

Edenburg, (level of oil sand at), 188 

Edenburg, (elevations of wells near Pickwick and ,) 15 

Elk dty, ... . 5 

Elk cold-blast charcoal ftimaoe, 204 

Elk county, 57 

Elk township, 16,29,45,65,156,157,168,169,173,180 

Elk township charcoal fUmaces, 204 

Elliot, Mrs., 125 

Elliot coal bank, 126 

Emlenton; level of oil sand at, 4,18,29,50,153; 188 

Emlenton and Shippenville RR., 5,152,154 

Emlenton, Shippenville and Clarion RR. [elevations], 12 

Extension of Allegheny Valley RR., 4 

Fbirmount, (Red Bank twp.), 25, 

43,44,46,65,90,91,97,98,99,100,103,104,107,111 
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Fairmount basin, 98,109,113 

Fairmount Coal Co. ; bank No. 1 ; No. 4, 38, 

48,45,46,99,101,105; 89,100; 48,105 

Fairmount lands, (contoured map of ,) 103 

Fairmount ooal openings, 45 

Fairmount, RR. at , 106 

Fairmount section ; nortli of , 99; 107 

Fairmount etynclynal ; axis ; basin ; trough, . . . 24,87,91,94,98,100,108,138 

Farmlngton township, 1,2,16,27,46,65,68,65,146,152,174,182,186.190 

Fetzer, McGuire and , .... 205 

"Fifth axis" (see Brady's Bend anticlinal), 27 

«* Fifth basin;" [synclinal], 28; 26 

"Fifth bituminous coal basin," • • 28 

First Geological Survey Report, 183 

Fisher P.O., 147 

Fisher's comer, 146 

Fleming, S. W., 140 

Fleming coal bank, 141 

Forest county ; line 17,27,179,180,182,183; 10 

Forest county. " Big Level " of MoKean and , 16,152,182 

Fox, (Mr.); farm; section, 131; 132,199; 132 

Fox coal bank, 181 

Fox bank, Perry township, 48 

Foxburg; level of oil sand at -, 13,164; 188 

Foxburg, Sliippenville and Kane RR. (trial line) elevations, 13 

Foxburg, St. Petersburgh and Clarion RR., 6,152 

Foxburg, St. Petersburgh and Turkey city. [Elevations of wells be- 
tween ], 14 

Frampton, (David,); place; bank; farm section, 126; 127 

Frazier's (Geo.) quarries, 112 

Freeburg, (erratum, should be Freiburg or Fryburg), 182 

Freeport Lower ooal mine, 103 

Freeman, Miller and , 201 

Frostburg, 26 

Fryburg; section, 9,180,181,182,205; 181 

Gillespie. Howley, Reid and , 202 

Goheen (Mr.); coal banks; farm; house, . 89; 85,36,87,39,90,89; 88,94; 95 

Great Western Furnace property, 67 

Greenawalt*R (Peter) opening near Jefferson county line, 109 

Greenland, (Mr.) 144 

Greenville, 27,138 

Hagerstown, 17,18 

Haggerty, John, 77,93,128 

Halfway house, 158 

Hamm's house, 96 

Haney well, 162,168 

Hartwell A Co., 66 

Heater's cross-roads, 152 

Helen farnace ; coal bank; section, 27,174,175 

Helen cold-blast charcoal fUmace, 205 

Hemlock creeks (2), 180,181 
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Hemlock run ; furnace on— 16 ; 105 

Hemlock stream cold-blast charcoal fUmace, 205 

Hess, M. E.. 171 

Hess, Bradley A Co., 171 

Highland township, 28,45,66,65,110,146,152,174,176,182 

Highland township charcoal furnace, 205 

HUliard, John, 112 

Hlllville; section No. 24, 76,77; 77 

Hindman, Albert, . 141 

Hindman*8 quarry; limestone quarry, 64,141,199; 142 

Hoover, John, 82 

Hope well record, 61,171 

Howland, Mr. A. B., 86,113 

Howley, Reid A Gillespie, 202 

Huffman, Mr. ; fiarm, 107 ; 108 

Hulmes, Mr. ; farm ; place, 107 ; 108 

Hunt A Towler well record, 62 

Hutchinson, CD., 75 

Incorporation. Date of ; act of, 1 ; 2 

Ion coal bank, 147 

Ion, Wm., 147 

Iron manufacturer's guide, by J. P. Lesley, 201 

James, Abram, 148 

James well, 60,148 

Jamestown, 16 

Jefferson, 17 

Jefferson county, 16,24,25,26,27,66,97,98,137,140,146 

Jefferson and Forest county line, 17 

Jefferson furnace, 6 

Jefferson station, (charcoal Aimace at), 208 

Jefferson steam hot-blast charcoal furnace, 203 

Johnston, Cambria co., 43 

Johnstown cement bed, 43,64,103 

Judy's run, 169 

Kanney'srun; headwaters, 169; 170 

Kaylorcity, H 

Keating, J., 203 

Kellersburg anticlinal ; axis, 24,26,68,87,96,138,140,146; 28 

Kerr, Patrick, 202 

Kiefer estate. (Dank on the ), 136 

King A Maxwell, 204 

Kiser (J. H.) farm, 164 

Knox township, 45,65,174,176,180,182,190 

Knox township, charcoal furnace in , 204 

Kolp's run, 168 

Kribb's (Capt.) farm, 162 

Kunselman, David, Ill 

Kutcher's, 199 

Lake Erie, 20 

Laurel run ; mouth, 186 

Lawrence county, 64 
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Lawrenoebnrg, (high flats north of ), 20 

Lawaonham, 5,24,li7,2S,68,71,VJ,73,200,20l 

Lawsonham creek (oharooal famaoe on ), 201 

Lawaonham, diggings, 70 

Lawsonham Junotion, 10 

Lawsonliam run (oiiarooai famaoe on ), 201 

Lawaoniiam section, 71 

LawBontiam station, 72 

Lawsonham synclinal ; trough,. . . . 24,27,68,73,87,135,138,140,146; 24,146 

Leach's &rm, in Farmington township, 185 

Leasure's run, ... 17,91,94 

Leatherwood creek ; charcoal fomace on , 17,26,96; 201 

Lesley, Prof. J. P., 24,28,67,134,201 

Licking creek ; branches; valley, . . . 16,20,21,125,127,128,134,135; 78; 84 

Licking creek, charcoal furnace on , near Sligo, 202 

Licking cold-blast charcoal furnace, 205 

Lickmg township, 65,124,125,127,166 

Liokingville, . . 182,205 

Limestone cold-blast charcoal furnace, 203 

Lhnestone township, 16,25,26,27,41,48,47,56,65,87,97,98,185,137,140 

Little Deer creek, 169,181 

Little Licldng creek, 127 

Little Sandy creek, 16,168,169 

Logan, John, 122 

Long Bend, -5 

Long Point tunnel, 68 

Long run; opening on; quarry on, 54; 95 

Low Grade RR.; in Porter township, 4,24; 201 

Low Grade, or Bennett's Branch RR., [elevations,] 11 

Lowellville, Lawrence co., 63 

Lower Hillville 77 

Lowrie, Mr. ; coal bank ; opening, 90 ; 91 

Lucinda, 29 

Lucinda coal banks, 177 

Lucinda Furnace ; section, 176,178,179,199; 177 

Ludnda hot-blast charcoal fUmace, 204 

Lucinda P. O., 176 

Lucinda charcoal stack, 177 

Lycoming county, 57 

Lyon, Shorb ACo., 134,202,203 

Madison ftirnace, 120,133,136,199 

Madison steam cold-blast charcoal furnace, 201,202 

Madison township, ... . 26,27,28,31,34,37,39,43,47,56,63,65,67,78, 87 

Madison township, high knobs of , 197 

Mariasville, i . . . 155 

Marienville; road; wells, 27,28,29,61; 182; 58,179 

Marston, (see Brundred,) 86 

Martha steam cold-blast charcoal furnace, .202 

Martinsburg; axis; flexure; synclinal, 49,50,122,136; 29; 30; 188 

Mary Ann cold-blast charcoal furnace, 204 

MatlldavUle, 199 
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Maxwell ; Black and , 204 

Maxwell ; King and , 204 

Mayville, 10,98 

MoCall's bank ; ooal bank, 48; 120 

MoClure's bank ; ooal bank; mine, 89; 93; 92 

McCoy, Mr., 72 

McCreath, Mr., 86, 

88,44,45,47,54,70,74,79,80,81,88,89,90,92,93,95,101,102, 
104,105,106,120,122,124,128,129,130,131,132,139,141,144 

McCue, Mr. David, ^ 202 

McDowell ooal bank, 157 

McElhatten ooal bank, 157 

McGrew Bros.; well iJo. 4 166; 164,166 

McGuire & Fetzer, 205 

Mcllhatten farm, 166 

McKean county, 28 

McKean county. "Big Level" of and Forest county, . . . 16,152,182 

McKillip's place. 108 

McKinley*8 farm ; opening on ; land, 94; 92 

McMichael, Mr. ; coal bank ; station, 182; 154 

McNutt, Mrs., 91 

McNutt's bank, 39 

McNutt's farm, 94,95 

Mechaniosville, 139 

Mercer county section, 61 

Mercer county Sharon block coal, 85 

Methodist camping grounds, 85 

Middle run; bed, 25,48,96,98,99,106; 106 

Midland oil well; well No. 1, 60; 113 

Mill creek; 2 forks; section, 16,140,146,155; 146; 147 

Mill Creek township, 26,27,56,65,140,146,182 

Mill Creek township, charcoal furnace in , 205 

Miller, Mr. A. B., 148 

Miller, Mr. Alex., 201 

Miller, Mr. J. L., 201 

Miller ik Freeman, 201 

Miller's Eddy section, 123 

Millerstown, in Butler county, 29 

Millerstown anticlinal ; axis ; minor axes, 24 

29,176,183; 23,29,124,127,157,160,171,173; 29 

Millerstown synclinal ; axis; trough, 24,29,183; 23; 160 

MUlviUe; test oU well, 108,109,110,113; 113 

Mineral run, 128 

Mississippi valley, 196 

Mobley, Major, 44,117 

Mongtown, 168 

Monroe furnace ; cold-blast charcoal furnace, 136 ; 203 

Monroe township ; charcoal furnaces in , 16 

41,47,65,87,127,135,137,140,173; 203 

Monroeville (Dogtown) ; level of oil sand at , 5,161; 188 

Monterey; road crossing, 29,117; 18 
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Mount Pleasant, 16 

Murphy's bank, 39 

Murphy, Mr. Bobt., opening; coal bank, 78; 79 

Murphy, T. ; ooal bank, 79 

Narrow-gauge railroads, 6; 144,178 

Natural gas springs, 74 

Near heir's estate, 182 

New Athens; speoimen irom , 74; 86 

New Bethlehem; secUon, .... 84,88,90,91,92,94,95,97,100,103,116; 95, 88 

New Bethlehem ; Bostonia mines near , 43 

Nicholson, R. J., 116 

North Pine Grove, . 68,182,188,184 

Oak Vale school-house, 88 

Ohio river; valley, 27; 196 

OUCity, 4 

Oil C?reek valley, 18, 76 

Oil well elevation in Clarion county, 13 

Oil wells, 85 

Oil Sand group, 189 

Pahit creek, 16,178,176,178,180,181 

F&int creek ; charcoal fUrnace on , 204 

Paint creek; furnace at Junction of Deer and , 204 

Piint township, 27,46,56,68,65,185,140,152,166,173,174,176 

Parker, 5,17,18,118,119,122,136,189 

arker andent water course near , 17, 21 

P&rker ; level of oil sand at , 188 

Parker, D., analysis, 60 

Patton's station; section, 7,17,24,25,98,116; 116,116 

Patton's station ; Low Grade RR., near , 68 

Perry township; high knobs of , 81 

84,86,87,89,43,55,66,65,78,117,125,162; 197 

Perryville; old channel at, 18; 20,119 

Philadelphia and Erie RR. ; elevations, 6; 18 

Phillipsburg, 28, 66 

Phipps, Mr. Harmer quarry, 168 

Pickwick, 5 

Pickwick; elevations of wells near and Eden burg, 15 

Pickwick ; elevations of wells between Dogtown, , and Triangle, . . 15 

Pike furnace, 71,72, 78 

Pike run, . . 72 

Pike steam hot-blast charcoal fUrnace, 201 

Pine run, 98,108,109,110 

Piney creek; mouth; tributaries, 16,127,188,186,137; 129; 188 

Piney creek; charcoal furnace on , 202,208 

Piney township, 27,28,41,47,65,126,127,185,156,178 

Pittsburgh 4,27,190,196,200 

Pittsburgh Coal and Mining Co., 75, 76 

Piatt, Mr. W. G., 28,26,26,48,68,94,103 

Plyer farm, Toby township, 86 

Polk furnace, 208 
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Porter towhship, ..... 16,28,27,81,84,35,36,87,40,56,65,82,87,97,185,187 

Porterlield^s famaoe, 199 

Potte, Jos. D. Esq., ; Col, 86; ll.'i 

Prooeedings Amer, Phil. Society 1865, 184 

Prosius, Messrs. Watson A , 86 

Prospect furnace, 120,125 

Prospect steam cold-blast cliarcoal furnace, 202 

Putney Bros., 119 

Putney coal bank, * 119 

Queenstown, 67 

Railroads, 4 

Railroad elevations, 10 

Ramsey's (T.) bouse; coal. bank, 78; 74 

RanJdn's grist mill, 75,77 

Red Bank, 4,28,46,66,68,71,72,76,78 

Red Bank creek, .... 1, 

10,16,17,23,24,25,27,45,46,59,67,68,87,89,97,98,106,112,113,115 
Red Bank furnace , coal bank; mines; section, . . . .34,70,188; 71; 77; 69 

Red Bank junction, 17,24 

Red Bank section, 67 

Red Bank station, 68 

Red Bank township, 25,26,81,84,85,87,88,40,41,66,97,98,187 

Reichert's quarry, 37 

Reichert's (J. M.) quarry, 122 

Ried ; Howley, , A Gillespie, 202 

Reidsburg, 27,186 

Reidsburgh ; charcoal furnace near, 203 

Reigel, Wm., 82 

Reigel, Mr., 82 

Reimersburg, 5,16,27,40,47,68,78,75,80,201 

Reimersburg dividing ridge, 84 

Reimsburg; test well near , 85,87 

Relnzel, Mr., Ill 

Report I.I 148 

Richland steam cold-blast charcoal furnace, 208 

Richland township, 16,65,117,125,152,154,156 

Reigle's, Mr., 80 

Riley, Mr., 139 

Ritchie run, 1,2,156 

Rockville, 96 

Rush, A. W., 76 

Salem, 16,165 

Salem township, 16,66,165,156,168 

Sandy creek, 180 

Sarah furnace ; coke yards and coal banks, 84 ; 77 

Scotch hills, 29,188,185,206 

Scrubgrass; bed; bend in the Allegheny, 49; 116; 28,29 

Settlement of Clarion co., 2 

Shannondale; section, 9,49,108,109,110,111; 109 

Sharon section, 60 

Shenango valley, * * . . 00 
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Shlok, Mr., 108 

Shippen, R. <fc C, 205 

ShippenvUle; pike, 6,109,170,204; 170,178,190 

ShippenviUe, devel. of oil sand at , 188 

ShippenvUle; Emienton and RR., 152,154 

SliippenvUle furnace; well, 170,171,174,204; 172,179 

ShippenvUle stack, 195 

Shorb; Lyon, A Co., 134,202,203 

Shoup, Mrs., 153 

Shonp ooal bank, 153 

Sixth anticlinal ; axis, (erratum, should \>e fifth, not sixth), 23; 23 

Sixth bituminous coal basin, 23 

Slapley steam cold-blast charcoal furnace, 208 

SUgo, 5,28j45,46,68,84,126, 128,130,134 

Sligo Branch Coal Co., 47,48,82,83 

Sligo branch coal banks, 83,84 

Sligo Branch RR., elevations, 5,10,73; 12 

Sligo Branch and Allegheny VaUey RRs., 180 

Sligo brick works, 180 

Sligo ftimace ; property, 54,128,129,133,136,199,202; 93 

Sligo Junction, 24 

Sligo section, 128 

Sligo steam cold-blast charcoal fUmaoe, 202 

Sligo weU, 61,134 

Slippery rock creek, 64 

Sloan bank, Umestone township, 48 

Sloan coal bank, 139 

Sloan farm section, 188 

Sloan (Mr.) house, 138 

Sloan opening, 189 

Smith (Daniel) form, 159 

Smith (John) well section, 61 

Smith farm banks, 160 

Smith A Bamett coal banks, 159 

Smith Ferry, on Ohio river, 64 

Smullen (W.) coal bank, 91,92,94, 96 

Snake run, 155 

Snyder coal bank, Fig. 56, 124 

Snydersburg; weU records, 179,188; 68, 61 

Somerville; coal bank, (Fig. 28,) 44,45,81, 82 

Songer (Mr. T. O.), coal bank, 48,110,111 

St. Charles furnace and ore banks, 26,36,89,89,96,200 

St. Charles coal mines, 94,96,200,201 

St. Petersburg, 152,158,189,203 

St. Petersburg dividing ridge, 154 

St. Petersburg, Foxburg and Clarion railroad 152,154 

St. Petersburg well elevations, 14 

St. Petersburg section. Fig. 73, 163 

StaUman (D.), 147,148 

Stevens coal banks and farm, 83,122,189,140 

StrattonviUe, 142,146 
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Page. 

Stntz maohine, • 88 

Summerville ^W.), 81 

Susquehanna ri^er exposures, 57 

Switzer (L.) and bank, Fig. 61, 119,120 

Taylor (R. D.), . 116 

Terwil^ger's hotel, 146,147 

Thomas farm, 92 

Tlonesta river, 16 

Tippecanoe fumaoe, 16,157,204 

Toby creek, 16,178,174,176 

Toby township, . .•78,-27,28,81,84,87,89,40,48,46,47,56,65,68,87,117,125,127 

Tom's run, 16,179,188 

Towler (Dr.), 179 

Town run, 17,26,49,98; 112,118 

Triangle, 16 

Troy, 25 

Truitt*s store, 112,118 

Tunnel at Long Bend, 6 

Turkey City; see Wells, 6,118 

Turkey run, 16,78,118,119; 152 

Turkey run; furnace, 154,155; 208 

Tylersburg, in Farmington T., 16,29,182,183,184 

Underwood, 148 

Upper Hillville; fUmaoe, 124; 201 

Venango county, 1,20,22,29,49,50,122,186,155,168,169,180 

Venango county map, 49 

Warren county, 22 

Washington ftimace, 186,208 

Washington township, •180,-16,65,169,182,190 

Washington township fUmaces, 205 

Watson A Prosius* test well, 86 

Wentling's corners, 157 

West Freedom, in Perry T., 16,17,19,37,66,120,121,122 

West Freedom section ; analysis, 121,154; 50 

Whiskey run, 67 

White (Mr.), 27 

Wildcat fUmace and run, 68,72,73,78,82,118,201 

Wildcat run section. Fig. 27, 81 

Wilhelm (Jaa) coal bank, 107 

Wilkins (Jas.) coal bank (McClure's), 88; 92,98,94,96 

Will (Evan) coal bank, 97 

WUliamsburg, 28,186 

Wilson (Jas.) (Sam.), 144,202,206 

Wolf creek, . . 51 

Worth (Dr. Otto), (erratum— should be Wuth), 117 

Tingling (Harrison), coal bank, 120,121 

Young (•Sam.), coal bank, 148,144,145 
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Page. 

Abandoned water channels at Parker and Gallensburg, 17,21 

Absence of the Ferriferous limestone, from hills high enough to contain 

it, 140,143 

from all of Mill creek twp., 146 

produces poor soil, 169 

Ageof the Glacial epoch— (see also letter of transmittal), 20 

Agriculture, influence of on growth of population, 

Allegheny-Clarion divide (se Clarion-Allegheny divide). 

Altered carbonate iron ore from outcrop workings used by charcoal fiir- 

naces, 200 

Ancient water course at Parker, at Callensburg 17,20 

Anthony's Bend anticlinal, described, 24,26 

in Red Bank twp., in Porter twp., 98,87 

in Limestone and Clarion twps. near Corsica, 138,140 

Anticlinals of Clarion county, apparent in Red Bank twp., 23,112 

Area of Claripn county, 2 

Axes, gentle in Limestone twp, minor roll in Venango county, . . . 138,29 

Base of the conglomerate series, discussed,- 60,62 

Beel*s mountain, 1600 ± above ocean, 156 

" Belt line " theory of the productive oil sand, 189 

" Big level " (see Clarion-Allegheny divide) of McKean and Forest coun- 
ties, termination in Richland twp., 16,152 

Block coal from the Freeport Upper bed, 35,94,202 

Blufifo along the Allegheny and ITlarion rivers, 118 

Bluiis of Homewood sandstone in Salem twp., 155 

Bog iron-ore, at Ludnda furnace, 179 

from base of Homewood S. S. on Clarion river hillsidea, 786 

Boundaries of Clarion county, 1 

Brady's Bend anticlinal, described ; — on the Ohio river ; in Allegheny and 

Butler counties ; and in Forest county, 23,24,27 

elevates Homewood S. S. at Curllsville and Reidsburg in Monroe twp., 135 
lifts Homewood S. S. above water level in Plney twp., ........ 128 

In Brady twp. ; in Madison twp., in Toby twp., 66; 68; 84 

in Clarion twp. west of Strattonville ; in Mill creek twp. ; in Farm- 

ington twp 140; 146; 183 

Brady's Bend synclinal, described, 23,28 

in Brady twp. ; in Madison twp. ; in Piney twp., 66; 68; 128 

in Monroe twp. ; east of Clarion in Clarion twp., 135; 140 

in Highland twp. ; in Farmington twp., 175; 183 

Brookville (?) anticlinal, described, 24,25 

Buhr-stone iron ore (see Ore in Oeological index). 

Calo-spar with siderite In bail-ore over the Kittanning Lower coal, .... 140 

Calo-spar in thin plates through ball-ore, 199 

Callensburg old water channel, age of, 21 

Cannel coal, in the horizon of the Clarion Lower coal, 94,95 

at Bostonia mines in Armstrong county, 103 

Cannel horizon of the Lower Productive coal measures, 43 

Cannel slate imder Homewood sandstone, 72 
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Page. 
Capillary attraction holding oil in sandrock when pores are small, .... 193 

Carbonate iron-ore, average percentage of iron, 196 

Catskill (see Red Catskill in Geological index). 

Cementing material, small in good oil sand, 187 

Centreville synclinal, described ; in Armstrong oonnty, 24,26,26 

in Porter twp. ; in Limestone twp., 87; 138 

in Kitt. Lower coal ; in Clarion twp. ; in Mill creek twp., . 139; 140; 146 

Charcoal ; consumption of by furnaces, i 197 

Charcoal furnaces ; number of men employed by ; hot and cold-blast, . 4; 195 

manner of building ; production of iron by, 195 

Charring wood, mode of piling, 196 

Chert with the Ferriferous limestone-ore, 178 

Clarion-Allegheny divide ; high in Richland twp., 152 

1475'— 1525' above ocean ; in Ashland twp. 1500'— 1575' high, . . 154; 168 
in Washington twp. ; in Farmington twp. 1600—1700' high, . . 180; 188 

Clarion oil sands the equivalents of the Pocono lower sandstone, 179 

Clarion river, — character ; fall of ; basin of the, 17 

Close approach of the Kittanning Lower coal and Ferriferous limestone, . 132 
Coal, — preserved from erosion in the Millerstown S3rnclinal trough at 

Tylersburg, 183 

Coal beds caught in trough of synclinal, 98 

Coal seam occupying the place of the Scrubg^'ass coal, 115 

Coal supply,— of southern more certain tlian that of northern townships, 65 
of Toby twp. amply sufficient for local demand ; of Red Bank twp. am- 
ple ; in Licking twp. enough for local consumption, . . . . 78; 98; 125 
of northern townships; of Richland twp. sufficient for home use, 151; 152 
of Beaver twp. enough ; in Ashland and Elk twps, sufficient for local 

demand, 157; 168,169 

Coke,— from Freeport Lower coal slack (analysis) ; fh>m Kittanning Lower 

slack coal (analyses), 102; 106 

Conglomerate, — recent, 18 

Conglomerate sandrocks. probably shore or marginal deposits to the coal 

basin, 62 

Copper— ore, 8 

Correction of Sligo Branch RR. levels, 10 

Crystalline structure in hollow ball iron-ore, 178 

Crystals, — of siderite, pyrite and galena, 8 

of siderite with calo-spar in iron-ore, 140 

Crinoid stems In Ferriferous limestone, 158 

Darlington coal,— (see Kittanning Upper coal in Geological index). . 
Depth of Palseozic formations beneath water level in Clarion county dis- 
cussed, 7 

Dip,— rates of ; of anticlinal and synclinal axes, 7; 23,30 

general southerly dip of the surfhoe rocks ; into the Falrmount syn- 
clinal trough (note), 65; 109 

strong southerly dip at Sligo (note) ; not sharp in Limestone twp., 134 ; 188 
strong northwest dip into Brady's Bend gyndinal near Clarion ; west- 
wardly dip in Beaver twp.; error in vertical section caused by 

dip, 145; 160; 123 

Dip of the oU sand, 188 
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Distinction between sand pumpings from the Conglomerate and Pooono 

sandstones (note), 61 

Divide between Deer oreek and the Clarion river, 1450' — 1500' above ocean, 173 

Divide in swampy ground in old channel near Hagerstown, 18 

Dividing ridges of Clarion county, 16 

Drainage, 16 

Drift, — re-worked glacial and local, stratiiied, 18 

in side ravines left by Allegheny river as at Wildcat furnace (see 
prefiitory letter), 118,119 

Effect of mixing carbonate ores with high grade lake ores, 200 

Elevations,— of Allegheny valley, low grade (Bennett's branch) and Sligo 

railroads, 11,12 

of Emlenton, Shippenvllle and Clarion, and Foxburg, Shippenville 

and Kane (trial line) railroads, 12,18 

of oU wells, 18,14,16,16 

Erosion, — effect of anticlinal and synclinal rolls on the course of large 

streams, 5,28,127 

through drift; of Allegheny valley (see letter of transmittal), . . .18,19 
of sur&oe and valleys, disproportion between; through horizontal 

strata, 20 

unit of erosion ; Subaqueous erosion of limestone by solution, . . 20,143 

Errorin vertical sections caused by dip, 123 

Exhaustion of timber by charcoal Himaces, 195 

Exposures of Conglomerate series rare, 17 

Fairmount synclinal, — described, 25,26 

In Red Bank twp. ; in Limestone twp., 98; 138 

Fault in Klttanning Lower coal, between Clarion and Strattonville, 

(plate,) 144 

Fifth coal basin, (see Brady's Bend Synclinal,) 23,24,27 

Fireclay mined for firebrick at Sligo, (analysis,) 130 

First charcoal furnace in Clarion county, 195 

First oil wells in Clarion county, 119,152 

Flats, broad, along the Clarion-Allegheny divide, in Salem twp., .... 156 

Fluid in iron ore-balls, . . 178 

Fossils in the Ferriferous limestone, 158 

Fuel used by charcoal ftimaces, 196 

Future iron making in Clarion county not probable, 201 

Galena, 8 

Gas, pressure of; in Cherry run test well ; in Brundred well. No. 4, . 198 , 86 , 163 
lnC'Olumbiawell,No.l9; inMcGrewwell,No.4; in Hope well, 165,167,172 

in James well, 149 

Gas springs on Catfish run, 74 

Geological map ; color lines on, 6,10 

Glacial Drift,— in silt ; undisturbed position of; none found in situ, 18,20,21 

re-worked and re-deposited ; pebbles rounded 21 

Gladal erosion,— probable agency of, at Fryburg, 19,181 

Gold, 8 

Good soil from shaly, loose-grained sandstones, 127 

Gorge of the Clarion river ; of Beaver, Canoe, and Deer creeks, in Beaver 
township, 9,166 
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P»ge. 

Gravel beds in drift, 18 

Greenish sandstone and olive sliale assooiated with red shale, 61 

Gray Pooono, (see Upper Pooono in Geologioal index.) 

Hematite,— altered at outcrop ftom carbonate ore, 185,200 

Hematitic ore from Deal's bank, near Shippenviile, 199 

High Knob, in Salem township, 1600' i: above ocean level, 156 

High Flats at Lawrenceburg, 20 

High Ridge, in Perry township ; in Richland township, i475'-1525' above 

ocean, 117,152,154 

Highest land in Clarion county, near Fryburg, 1750' ± above ocean, ... 180 

Homewood sandstone replacing the Clarion sandstone, 145 

Horse-shoe bend in the Clarion river at Callensburg, 20 

Ice,— probably auxiliary to aqueous erosion, 19 

Identification of coal seams difficult when Ferriferous limestone is want- 
ing, 147 

Inter-digitation of the Mauch Chunk and Conglomerate measures, . . .62,63 
Interval between the Kittanning Lower coal and Ferriferous limestone 

small near Callensburg, 126 

Iron, — production of charcoal iron in Clarion county, 195 

Iron and oil, — efi'ect of on populatiou, 3 

Iron ores of Clarion county, 8,197 

Kellersburgarticlinal,— described; in Madison twp., 24,26,68 

in Porter twp.; in Limestone twp. ; in Clarion twp., 87,138,140 

in Mill Creek township, 146 

LawsonhamBynclinal,— described; in Madison twp.« 24,27,68 

in Porter twp. ; not well marked in Monroe twp., 87,135 

in Limestone twp. ; in Clarion twp, ; in Mill Creek twp., . .138,140,146 

Lead, 8 

Licking creek, flowing in the abandoned channel of the Clarion, .... 125 

Lime, — use of on soil discussed, 6 

Limestone, (see Freeport upper L.; Free port lower L. ; Johnstown ce- 
ment L. ; Ferriferous L. ; Mercer L. ; Corniferous L. ; Lower Helder- 
berg L. ; and Silurian Lower L. ; in Geological index.) 
Lithological difference between the Pocono and Conglomerate sandstones, 62 

Local axes in Clarion county, 65 

Long-wall system of mining, . . . . ^ 160 

Loop in the Allegheny river, below Scrubgrass, probably due to synclinal 
axis, 29 

Martinsburg synclinal axis, — in Beaver township; detected in the oil 

sand, 29,80,160,188 

Mining,— long-wall system of, employed near Edenburg, 160 

MiUerstown anticlinal, — described, — in Armstrong and Butler coun- 
ties, . 23,24,29 

in Perry twp. ; in Licking twp. ; in Beaver twp. ; in Elk twp., ... 124 

127,157,171 

in Paint twp. ; in Farmington twp., . 173,183 

MiUerstown synclinal, — described, . 29 

Mountain sand,— in Brundred well. No. 4 ; in Columbia well. No. 19 ; in 
Cook well, No. 2, 162,164,184 
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Near approaoh of the Clarion and Kittanning lower ooal beds near Strat- 

tonville, 142 

Near approaoh of the Clarion Upper and Lower ooal beds, 136,187 

Komendatore,— numerioal n. of antldinals discarded, 28 

Nonoonformability of the Freeport group upon the Kittanning coal 

beds, 91,100 

North dip near Reimersburg, 84 

North dip of axes in Porter township, 87 

Ocean level datom of elevations, 13 

Ohio Conglomerate. (See Sharon conglomerate, in G^eological index.) 
Oil,— in Conglomerate measures at Smith's Ferry and on Slippery Rock 

creek, 64 

in Paint township ; production of in Clarion county (tables), 174,190,191 

held in sandrock by capillary attraction ; cost of discussed, 193 

flow of influenced by pressure from contained gas, 193 

Oil sand,— physical character of ; capacity for containing oil ; porosity, . . 187 

191,192 
Oil territory,— total area (20,560 acres), productive area (7,000); Airther 

extension of, discussed, 187,190 

development of ; effect of on population, 5, 3 

area in Perry twp. ; in Richland twp. ; in Salem twp., .... 119,152,155 

area in Beaver twp.; in Ashland twp. ; in Elk twp., 156,168,170 

Oil well elevations, 13,14,16,16 

Oil wells,— first in Clarion county ; life of wells; size of wells, . . 119,194,193 

in Brady twp. ; unsuccessful in Limestone twp., 67,138 

in Toby twp.; in MUl Creek twp., 85,148,149 

Ore in "pots" beneath the Homewood sandstone, ... 117 

Ores of copper, silver, gold, lead and zinc, (see ore in Geological index), . 8 

Ore-beds in the Conglomerate series at Patton's station, 116 

Original location of the mouth of Cherry run, 125 

Parker ancient water channel, 17 

Peak near Shannondalo, 9 

Pennsylvania geological column, 7 

Percentage of charcoal obtained from 100 lbs. of wood (table), . . . .196,197 

Phosphorous in iron-ores (consult analyses), 196 

Population, growth of, in Clarion coimty, 2,3 

Porosity of oil sand discussed, 191,192 

Pregladal drainage into Lake Erie, 20 

Pyrite crystals, . 8 

Railroads of Clarion county, 4 

Raw coal used in St. Charles ftimace, 85,94,202 

Recent conglomerates in drift, 18 

Recent flooding of the Allegheny water basin (?) (see prefatory letter), . 19 

Red-band in Sligo well record, 61 

Red-bands characteristic of the Oil sand group and also of the Lower 

Pooono, 179 

Red Bank creek,— Ikll of, 17 

Red line on Geological map, 10 

Red Pocono (see Lower Pocono in GeologicfU index). 

Ridge containing Kittanning Middle coal in Mill creek twp. ^ . . .147 
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Ridges, — high near Fryburg, 9 

River sUt, 18 

Roasting of carbonate ores for use in charooal stacks, 199,200 

Salt water, — in Sligo well ; in James well ; none below casing in Bran- 

dred well No. 4, 134,149,108 

in first oil sand, 107 

«« Salt water" or "40 foot rook,"— in Brundred well No. 4; in Columbia 

well No. 19, 102,104 

Sandstone, or sandy measures for 500' beneath the Ferriferous limestone, 02 

.Scenery,— picturesque from narrow-guage railroad, 164 

Scrubgrass coal bed (see Clarion Lower coal in Geological index). 

Siderite crystals,— in ball iron-ore, 8,140 

Hilt,— hi old yalley ; glacial drift in ; fiUhig Allegheny river valley, 18,18,19 

Silver, — ore of, 8 

Sixth bituminous coal basin (see Brady's Bend synclinal in G^eological 

index). 
Slates, — (see Hudson river slates in Geological index). 

Soil,— of northern townships cold and clayey ; of Conglomerate measures, 5 
south of Clarion river, good , best when limestone is thick ; of Kit- 
tanning and Clarion groups, 5,0 

of Freeport group; warm and fertile from Kittanning and Clarion 

groups in Red Bank, 0,108 

good in Licking twp. ; rather poor in Piney twp. ; good at Sligo , ikir 

in Monroe twp., 125,128,185 

fiedr to good, some excellent in Limestone twp. ; moderately good In 

Clarion twp., 187,140 

good on highland in Mill creek twp.; poor from Congl. measures; 

good and bad in Richland, 146,151,152 

good on highland, poor along streams in Salem twp. ; poor in Beaver ; 

£Edr to good in Ashland, 155,157,108 

poor in Elk twp. ; very poor in Paint twp. ; cold and clayey in Farm- 

ingtontwp., 109,178,183 

Southeast dip in Porter township, strong, 90 

Splitting of the Clarion coal into two seams, 49 

Streams, — classification of the Clarion county water courses, 10,17 

Streams meeting full in the fooe, 20 

Strike of the oil sand, — direction of, 188 

Sulphide of lead, 8 

Sulphur in ores,— small, 190 

Summit of old loop 15' above water level, 21 

Summits,- between Red Bank and Clarion river ; of northern and south- 
em townships, 9 

550' high in Red Bank twp.| capped by Freeport XiOwer 8S. near 

Shannondale, 98,108 

capped by Freeport Lower sandstone in Monroe twp. ; by Kittanning 

group in Limestone twp., 135,188 

along line of Lawaonham synclinal trough in Mill creek twp. ; capped 

by Homewood S. S., 140,154 

capped by Kittanning group In northern townships ; 1500*— 1575' above 

ocean in Ashland twp., 151,108 

SurfiMe erosion, 20 
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Surface of Clarion ooonty, — oharaoter of the, 9 

Surface rocks of Oiarion county, 6 

Swampy ground in old channel opposite Parker, 18 

Terebratulee in Ferriferous limestone, 158 

Terraces,— from old ore workings,— in Porter twp. at St. Charles furnace, 78,96 

made by the escarpment of the Homewood sandstone, 169 

Terracing of hillsides by the Kittanning coal beds and Ferriferous lime- 
stone, 108 

Thinning away of the Freeport Lower sandstone (local), 100 

Timber,- used by charcoal stacks; in northern townships; nearly ex- 
hausted in Farmington twp., 6,152,184 

Topography,— of Clarion county ; coloring on map an index to, .... 9,10 

Townships of Clarion county, 2 

Tunnel through neck of Long Bend, 6 

Tunnel through neck of Brady's Bend, 67 

Umbral (see Mauoh Chunck red shale in Geological index). 

between layers of the Conglomerate, 68 

Union of the Clarion Upper and Lower coal beds, 49,50,51,55,187 

Unit of erosion, 20 

Utilization of slack coal by coking, 101 

Ventilation, — defective in mine near Strattonville, 148 

Vespertine sandstone (see Pooono in G^eological index). 

Washing slack, — analyses showing effect of, 102 

West dip in Porter township, 96 

Zigzag course of the Clarion riyer caused by Brady's Bend anticlinal, . . 146 
Zinc,— ore of, 8 

HI. Index to the Oeological Formations. 

Upper Productive coal measures, 7 

Barren measures, — extent of; color on map 6,7, 10 

Mahoning sandstone, and described ; in Madison twp., . ....... 81, 77 

caps high summits in Porter twp., 89, 94 

MUlerstown coal.bed,-«t MiUer's Eddy, thin, 128 

Lower Productive Coal Mectaures. 

Area of In Clarion county; color on map ; described, 6,7,10,81-56 

Freeport group, described; soil of ; area in Perry twp., 88,6,117 

Kittanntng group,— soil of; group described; area in Perry twp,, . . 6,41,117 
area in Clarion twp. ; contains no workable coal beds at St. 

Petersburg, 140,154 

Clarion group, — described ; area In Clarion twp. ; in Knox twp., . 49,140,176 

JFVeeport Upper Coal, 

Described; outcrop incorrectly shown on contoured map, 84, 67 

Used raw in St. Charles charcoal furnace, 85,94,202 

In Toby twp,, 4' thick and variable, 80^ of cover; good in Madison 

twp., 4' thick, analysis of coke, 78,68, 70 

15 VV. (225 W.) 
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At Goheen's bank 4' 9" thiok (analysis) ; at St. Charles Airnaoe 8' 9" 

thick, used raw, 89, 94 

Not worked at Fairmoont, oover too thin ; at WUhelm's bank 4' 2' ' thick, 99 , 107 

Two miles south of West Freedom, good, 122 

^eeport Upper Limestone. 

Described In Clarion county, 86 

At New Athens exposed on road (analysis), 74 

In Toby twp. 4' thick six feet under Freeport Upper coal ; quarried In 
hill near West Freedom (analysis), 79,122 

J?V««por< Upper Ore. 

Described ; dug In highland near West Freedom ; 2' thick at 
Miller's Eddy, 87,197,122,128 

Freeport Upper Sandstone, 
Described, generalized section of associate rocks, 87 

Freeport Lower CkxU, 

Described,— analysis of; ' 87,88, 39 

In Brady twp. thin and slaty; In Madison twp. thin, 67, 68 

In Toby twp. good (analysis), 3' 9'- thick; 45' below upper bed at 

Goheens, 6' 6" thick and good, 79,80,90 

At XiOwrie's bank, 4' thick; at McNutt^s opening 9' thick (analysis), . 90, 92 
In Porter twp. mistaken for upper bed; 400' above the railroad at 

McKlnley's bank, 91, 92 

At Wllkins* bank 8' thick and good (analysis) ; 264 acres on SUgo 

ftimace lands, ... 93 

At Ditty's, In Porter twp., 5' 8" thick ; thin and poor in southwest- 
ern portion of Porter twp., . . . . , 94, 97 

At Fairmount 200' above the railroad, 5' 6"— 7 0' , thick and good 

(analyses), 100,101 

Coke made from slack coal at Fairmount (analyses), 102 

Not found In Monroe twp. ; coke used in St. Charles ftimaoe, .... 185,202 

Freqc>ort Lower Limestone, 

Described ; resembles upper bed, but is more earthy and ferruginous, . . 40 

Two miles N. E. of Reimersburg, 2'-3' thick, 190 feet above Ferriferous 
limestone (analysis), 80 

"Flag-lime" in Porter twp., opening near Brlnkerton; not now ex- 
posed at Fairmount, 97,108 

On Pine run, at Mr. dinger's place, 190' above stream, poor quality ; 
at Truitt's Is 10' below coal, 111,118 

Freeport Lower /Sandstone, 

Described ; caps summits in S. W. part of Porter twp., 40,97 

Hard and massive near New Athens ; soft and shaly in summits of 

Monroe twp., 74,185 

At Fryburg forms the cap-rock, 181 
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Kittanning Upper Coal, 

BeBoribed, — in Brady twp., thin ; in Madison twp., thin, 41,67, 68 

At New Athens; at Bowersox's banlc, 2'-3' tliiolc; at Fairmount 2f 

thick, oannel at New Bethlehem, 74,91,108 

At Huffman's 13 "-14" thiols, not seen at Shannondaie ; thin in 

Perry twp.; 1' 6 ' thick at MUler's Eddy, 107-100,121,123 

NotseeninMonroetwp.; at Fry burg, not exposed, 135,181 

Johnstown Cement Limeatone. 

Described,— « oaLoareous iron-ore in Clarion and Butier counties, . . . 43, 64 
At Fairmount 2-3' (?) thick, 100 feet below the Freeport Lower 
coal (analysis), 103-104 

Kittanning Middle OoaL 

Described; table of analyses, 44, 45 

In Brady twp., not thick; in Madison twp., thin, 67, 68 

At Somerville*s t>ank, in Toby twp., 60' below Kitt. Upper bed, and 

8' 8" thick (analysis) ; at Henry Courson's bank, 1' 6", 81,85 

Near Brinkerton 75' above the Ferriferous, thin ; at Fairmount, good, 

r6"-2'0" thick (analysis), 96,104 

At Sluumondale 50' aboye the Kitt. Lower coal ; thin in Perry twp., .109,121 
In Monroe twp. 2' 6" tliick, not worked ; not seen in Clarion twp., . . 135,148 

In Mill Creek twp. ; not exposed at Edenburg, 147,158 

At Fryburg 4'-5' thick, but quite slaty, 181 

Kittanning Lower OoaL 

Described,— table of analyses,— analyses of coke, 45,46,48 

250' aboye railroad level ; in Brady twp., 230' above railroad, 24, 66 

In Madison twp. good; 3' thick ; 30' above Ferriferous limestone, .68,71, 72 
At Ramsey's bank, 3' thick, pyritous ; at Cattish 48' above lime- 
stone, 4' 6", sulphurous, 73-74,75-76 

In Toby twp., at Reigle's, 3' 6" thick ; at Sligo Coal Co. banks, 

3' 6' (analysis,) 82, 83 

At Courson's bank 2' 11", 80* above limestone, 85 

In Porter twp., 25' above limestone, at Brinkerton 2' 9' -3' 0'' good coal, . . 96 
At St. Charles ftunace 2' thick, 85' above limestone ; at Will's bank 3' 

thick, good, 97 

At Fairmount 4' 11' thick (analysis) ; at Huflbian*s 2' 6", ...... 105,108 

At McKillip*s bank 8' thick and good ; at Shannondaie 2' 2"-8' 4 ', good, 108, 100 
At Songer^s mine 3' '-3' 4", good (analysis) ; at Beinzers bank 

3' thick and good, 110,111 

At Truitt's 3' 0"-3' 9" and good, 30* above limestone, 112 

In Perry twp., at West Freedom, 2' 7"-2' 10", good (analysis ;) at 

Miller's Eddy, 8 6", 120-121,128 

Near Upper HillvUle, 8' 10", pyritous, 124 

In Licking township, near Callensburg, 10' above limestone, 

2' 8"-2' 7" thick, lit 

At Sligo, banks fallen shut, (analysis; at Fox bank 3' l"-4' 2" and 

good, (analysis), 131 

In Monroe twp., on Keifer estate, 3' thick, with a bad slate parting, ... 136 
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In Limestone twp., 3' 6" thick and good near Greenville; at Meohanics- 

vilie lies close to Ferriferous limestone, 2 6" thick, 139 

At Stewart's bank 3' 6" thick, roof poor, 140 

In Clarion twp., at Fleming's bank near Corsica, 2' tliiok, good, 40* 

above limestone, 141 

At Young's bank 2' 11'' thick ; mined at shaft of Clarion Coal Co. 

(analysis), 143,144 

In MUl Creek twp., 2* 6"-3' 0" thick, but not mhied 147 

In Salem twp. has very little cover ; in Ashland twp. is soft, thin 

and impure, 155,168 

At Helen Furnace 3' 6"-4' 0' thick and good, with 10'-35' of cover, . . 175-176 
At Ludnda Furnace 2' thick, cover thin, not mined ; at Fryburg20' 

above limestone, 2' 6" thick and good, 177,181 

In Farmington twp. hills not high enough to catch it, 185 

Limestone Ore — {sometimes called ^^Buhrstone Ore,**) 

Description and analyses of, 52-64,178-179,197-199 

In Brady twp, 6"-10" thick; in Madison twp. largely 

worked 10"-24" thick, 66,69-70 

On Wildcat run 9"-12" thick; thm in Red Bank twp.; 

thin in Perry twp., 73,110,117 

In Licking twp. 6"-15" thick; in Piney twp. good at Sligo, 

large workings, (analysis), 126,128-129 

OnFoxfarm thick and good (analyses); at Madison furnace, 133 

In Monroe twp. large workings, thick (14"); near Corsica in 

Clarion twp. (analysis), 136,141 

In northern townships large areas worked out ; in Beaver twp., . . . 151,157 
In Ashland twp. thin; at Deals* bank near Sliippenville 

4'-6' thick! (analysis), 168,170 

At Helen flirnace 12'-18' below Kitt. Lower coal, 6"-24" thick, 176 

At Lucinda ftimace large workings, 6"-24" thick, cliaraoter 

described; in ** pots '» at Fry burg, 178-179,182 

I*err\ferous Limestone, 

Described; absence of over large areas ; analyses, 62,53,54 

Outcrop of; outcrop not horizontal, sometimes wanting; in 

isolated hill top, 6,10,18 

Used as a fiux by charcoal ftimaces, 200 

At water level in Fairmount synclinal ; 850' above railroad level 

at Patton's station, 24,25 

In Brady twp. 15' thick, easily accessible ; in Madison twp. large area of, 66,68 
At Lawsonham 220' above railroad level; on Wildcat run 

6'-8' thick, makes good lime, 70,82 

On Cherry run 66' above Homewood SS. ; in Potter twp. accessible 

along all large streams, 84-85,87 

At New Bethlehem 5'-6' thick with a little ore on top ; on Long 

run, pure, (analysis), 95 

At Fairmount at water level ; 50' above Homewood SS. 2 miles 

south of Shannondale 4'-7' thick, 106,110 
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At PerryviUe 12'-16' thick; near West Freedom 20' thick; at 

Miller's Eddy 8'-10' thick, 119,122,123 

On Cattish run (analyses); in Licking twp. 10' thick 10' below Kitt. 

Lower coal, 124jl26 

At Callensbnrg, outcrop fieur back from river, 127 

In Piney twp. 130' above water level at Sligo, outcrop marked by 

old ore diggings, 128 

In Limestone twp. quarries frequent ; in Monroe twp., several 

quarries not now worked, 187,136 

In Clarion township, absent over large areas ; at Hindman's quarry 

(analysis), 140,141 

In Mill Creek twp. absent : in Paint twp. absent, 146-147,173 

In northern townships; finely situated for quarrying at Heaters 

cross-roads, 151,152 

In Richland twp., 4'-7' thick ; sometimes wanting, 152, 153 

In Salem twp. area small ; in Beaver twp. 110' of cover near 

Edenburg, 6'-7' thick, 165,156-168 

Absent 1^ miles southeast of Edenburg, 159 

In Ashland twp. in summits, 6'-6" thick, 168 

In Elk twp. rarely seen north of Shippenville, often absent, 169 

At Helen Furnace in two knobs, 6'-7' tliick; at Lucinda Fur- 
nace 4'-6' thick, 175,177 

At Fryburg 5'-6' thick, quarries in slabs ; at Scotch Hills 4'-5' 

tliick, in three round tops, 182,186 

Clarion Upper {Scrubgrctsa) Coal. 

Described, — coalesces with Clarion Lower coal ; at Edenburg 1' thick; at 

West Freedom 2' thick ; at Disler's, in Venango county, 1' 6 ' thick, . . 65 

In Perry twp., at Switzer bank, 10' below limestone, 3' 1" thick, 120 

In Monroe twp., at Williamsburg, 6' a^ve Clarion Lower coal, 2' 6'' 

thick, variable, ... ... 136,187 

In Richland twp. thin, 8' below limestone ; in Salem twp. close to 

limestone, thin, ' 153,165 

At Edenburg 7' below limestone 1' thick, good; at Delo 

bank 2' 6" thick 158-169,160 

In Ashland twp. thin ; near Shippenville 15' below limestone 

2' r'-3' 0" thick, 168,170 

Clarion Lower Coal, 

Lower bench of Clarion coal ; described, 49, 65 

In Toby township 2-2' 6" thick, not mined ; in Porter twp. Cannel 

coal 4' thick near New Bethlehem, 85, 94 

At Shannondale, opened and abandoned ; at Truitt^s 1' 8" thick, 

good smithing coal, 110,112 

In Midland test oil well, 115 

In Perry twp. close to Ferr. limestone at Putney bank, 3' 7" tliick, . . .119 
At West Freedom 4' thick, sulphurous ; at Williamsburg 1' thick 

and 6' below upper bench, .... 122,137 

One mile east of Clarion 1' 6'- thick ; at Clarion 8' thick, but poor, . .144,145 
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Between Emlenton and St. Petetsbnrg 8' thick and pyritons, 80' 

below limestone, 158 

In Salem twp. 2' 6"-3' 0" thick, rather slaty and sulpboroos, 155 

At Edenborg 1' 5"-l' T' thick, 10' below upper bench; 1^ miles 

S. E. of Edenburg 1' 9" thick, 159 

In Ashland twp. thin; in Paint twp. thin and slaty, 168,178 

At Lucinda 8' V'-A* 0" thick, sulphurous; at Fryburg mined by 

stripping 2' 2" thick, • • . . 177,182 

Near 'I^lersburg (possibly Brookville bed) 2' 8"-2' 9" thick and 

sulphiirous; at Sootoh Hills, 8', sulphurous, 184,185 

Cflarion Sandstone, 

Hard and massive 15'-20' tMck ; sometimes replaced by Homewood 

sandstone, 145 

In Mill Creek twp. ; hard and massive near Monroeville, 147,161 

In Highland twp. 85' thick ; in Knox twp. poorly developed, . . . .176,178 

Brookville Coal, 

Described,— Absent by displacement, wanting, 61,55, 56 

In Licking twp., one mile from Easton, 2' 8" thick, fair quality, 126 

In Piney twp., at Beer's bank, 2' 6"-3' 0" thick; in Monroe twp. 
poor, not worked, 130,187 

Near Corsica, 4' thick, exposed by stripping ; at shaft of Jas. Wilson, 
StrattonviUe, 142,144 

One mile south of Clarion, 8' thick ; in Mill Creek twp. at Stall- 
man's, 4' thick, poor, 145,148 

At Miller's bank 2' 8 '-2' 7" thick, fair quality; mined near Mon- 
roeville for oil well use, 147-148,161 

At Edenburg 28' below Clarion Lower coal, 2' thick ; \\ miles 
S. E. of Edenburg, thin and poor, 159,160 

In Salem twp. thin and slaty; in Ashland twp. thin (2'), 156,168 

In Elk twp. thin, lies a few feet above Homewood SS. ; in Paint twp. 
thin and slaty, 169,174 

In Highland twp. 2' 6"-3' 0" thick and poor ; at Lucinda 65' below 

Clarion coal, I'-l' 6" thick, 176,178 

Near Lickingville 8' 0" thick, pyritous; one mile N. of Scotch 
Hills, 8' thick, cover thin, 182,185 

Conglomerate Series, No. XII, 

Soil of poor; area; color on map; base of, 6,6,7,10 

Good exposures even in bluff hillsides rare ; exi>oeed along railroad, . .17,24 

Above water level along the Brookville anticlinal, 25 

Described,— in contact with Pooono S. S.; downward extension 

uncertain, 69-60,60,60-62 

In anthracite coal fields ; coal thin and poor, best unden Home- 
wood sandstone, 68 

In Madison twp. well exposed at Red Bank ; in Licking twp. 

shaly and loose-grained, 69,127 

Area in Mill creek twp. ; in Paint twp. ; in Farmington twp., . . 146,178,188 



INDEX. VV. 231 

r»g€. 
Homewood Sandstone, 

In old valley at Parker ; absent in Columbia welJ No. 19, 18,60 

In Madison twp. bluffs ; in Toby twp. above water level on Cherry run, 72,84 
In Porter twp. 60'-(J6' below Ferr. limestone on Long run ; massive 

conglomerate 16'-80' at Rockville, 96,96 

In Red Bank twp. exposed along Pine run ; in Perry twp. 28' 

thick at Miller's Eddy, 108-109,128 

In Limestone twp. hard and massive on Piney creek; in Salem 

twp. blufB^ 188,165 

In Ashland twp. hard and massive, 169 

Mercer Group, 
Horizon of in Clarion county ; in Midland oil well, 24,118 

Mercer Coal Beds. 

Beneath Homewood sandstone, good on Catfish run ; in Madison twp., 68,72,76 
In Toby twp. on Cherry run ; In Perry twp. at Miller's Eddy, . . . 84,128 
In Limestone twp. valueless; in Paint twp. thin and slaty, . . . 188,173-174 
At North Pine grove (?) 2-8' thick and good, 185 

Mercer Ore Beds. 

Stratigraphioal equivalents of the Mercer limestone (?), 63,64 

In Perry township mined at Black Fox furnace ; analyses of 

in Butler county, 117,118 

In Licldng twp. ; mined in Beaver twp. bog ore mined near 

Shippenville, 127,160,170-173 

Ckmnoquenessing Sandstone. 

Horizon of group ; hard and massive on Clarion river, 24,187 

Sharon conglomerate, overlies Mauch Chunk red shale, 58 

Sub^arboniferous rocks, described, 57-64 

Mauch Chunk Bed Shale No. XI, ( XJmhral.^ 

Place in series ; color on map, near water level; at railroad level at 

Patton's station, 7,10,25 

Not red in western Clarion county, 67 

Described in wells at Brookville, Snydersburg, Marienville, Sligo 

and Edenburg, 58 

In Brundred well No. 4 ; in Beaver Falls well, 58 

Present at Sharon in Mercer county as soft ferruginous shales ; 

in Hunt and Towler well, 60,61-62 

In Red Bank twp. at Patton's station ; in Snydersburg well ; 

wanting in Cook well record, 116,179-180,184 

JPocono Sandstone, No. X. {^Vespertine). 

Place in series ; color on map, thickness above water level, 7,10 

Described in Clinton, Cameron, Lycoming and Elk counties, 57,58 

Upper and Lower Pocono described, 57-68 

In contact with the Conglomerate measures, 60 
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Third Mountain Sand (Berea Orip)» 
Part of Upper Pooono ; in Toby twp. in wells, .85 

Oil Sand Group, (Lower or Bed i\)ccmo). 

Described,— equivalent of red Pooono of the east, 58,188-189 

JW«< «and,— In Toby twp. ; in Brundred well No. 4, 85,163 

In Columbia well No. 19; in MoGrew well No. 4, 165,166 

*'Big Bed ** Bockfln Brundred, Columbia, and MoGrew wells, . 163,165,167 

characteristic of Clarion oil sand group, 188 

Third Sand^—ia Brundred, Columbia, and McGrew wells, . . .163,165,167 

in Hope well, 172 

described,— dip of sand, 187,188 

jpymrth Sand, in Toby twp. ; ia MoGrew well, No. 4, 86,167 

Bed Catskill, No. IX, absent in Clarion county (?), 7 

Chemung, \ ( 7 

^'«?f \vin,\ I 

Hamilton, ) 7 

Oorniferous limestone, — depth beneath sur&ce, J '^ 7 

Oriekany sandstone, No. VII, 7 

Lower Helderburg limestone. No. VI, 7 

Clinton group, No. V, in Eastern Pennsylvania, . 7, 61 

Medina SS., ' ' ' ' l rv S ^ 

Oneida conglomerate, S ' J 7 

Hudson Biver slates. No. Ill, 7 

Lower Silurian limestone. No. J/,— depth beneath coal measures, ... 7, 8 

I^ftsdam sandstone. No. I, 7 

Eozoie BockSy , 19 
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The following Aeports are issued for the State by the Board of Commis- 
sioners, at Harrisburg, and the prices have been Hxed as follows, in accord- 
ance with the terms of the act : 

PBIOES OF REPORTS. 

A. HisTORiCAii Sketch of GEOiiOOiCAL Exflobations in Pennsylvania 
and other States. By J. P. Lesley. With appendix, containing Annual 
Reports for 1874 and 1875 ; pp. 226, 8yo. Price in paper, |0 25 ; postage, |0 06. 
Price m cloth, |0 50 ; postage, |0 10. 

B. Preliminary Rbfort of the Mineralogy of Pennsylvania— 

1874. By Dr. F. A. Genth. With appendix on the hydro-carbon compounds, 
by Samuel P. Sadtler. 8vo., pp. 206, with map of the State for reference to 
counties. Price in paper, |0 50 ; postage, |0 08. Price in cloth, |0 75 ; post- 
age, 10 10. 

B.* Preliminary Report of the Mineralogy op Pennsylvania for 

1875. By Dr. F. A. Genth. Price in paper, |0 05 ; postage, |0 02. 

C. Report of Progress on York and Adams Counties — 1874. By 
Persifor Frazer, Jr. 8vo., pp. 198, illustrated by 8 maps and sections and other 
illustrations. Price in paper, |0 85 ; postage, |0 10. Price in cloth, tl 10 ; 
postage, 10 12. 

CC. Report of Progress in the Counties of York, Adams, Cumber- 
land, AND Franklin — 1875. Illustrated by maps and cross-sections y show- 
ing the Magnetic and Micaceous Ore Belt near the western edge of the Meso- 
zoic Sandstone and the two Azoic systems constituting the mass of the South 
Mountains, with a preliminary discussion on the Dillsburg Orb Bed and 
catalogue of specimens collected in 1875. By Persifor Frazer, Jr. Price, 51 25 ; 

postage, 10 12. 

D. Report of Progress in the Brown Hematite Ore Ranges of Lb- 
high County— 1874, with descriptions of mines lying between Emaus, Al- 
burtis, ana Foglesville. By Frederick Prime, Jr. 8vo., pp. 73, with a contour- 
line map and 8 cuts. Price in paper, |0 50 ; postage, |0 04. Price in doth, 
10 75 ; postage, 90 06. 

(1) 



DD. The Brown Hematite Deposits op the Siluro-Cambrian Limb- . 
STONES OP Lehigh County, lying between Shimersville, Millerstown, ^ 
Sohenoksville, Ballietsville, and the Lehigh river— 1875-6. By Frederick 
Prime, Jr. 8 vo., pp. 99, with 5 majhsheets and 5 plates. Prioe, %l 60 ; poet- 
age, 10 12. 

B. Special Report on the Trap Dykes and Azoic Rocks of South- 
eastern Pennsylvania, 1875; Part I, Historical Introduction. By T. Sterry 
Hunt. 8 vo., pp. 253. Price, 90 48 ; postage, |0 12. 

p. Report of Progress in the Juniata District on Fossil Iron Ore 
Beds of Middle Pennsylvania. By John H. Dewees. With a report of the 
AuGHWicK Valley and East Broad Top District. By C. A. Ashbur- 
ner. 1874-8. Illustrated with 7 Geological maps and 19 eectione. 8 vo., pp. 
805. Price, ^ 55 ; postage, |0 20. 

G. Report of Progress in Bradford and Tioga Counties— 1874-8. L 
Limits of the Gatskill and Chemung Formation. By Andrew Sher- 
wood. II. Description of the Barclay, Blossburo, Fall Brook, Arnot, 
Antrim, and Gaines Coal Fields, and at the Forks of Pine Creek in 
Potter County. By Franklin Piatt. III. On the Coking of Bitumin- 
ous Coal. By John Fulton. Illustrated with 2 colored Geological county 
mapa^ Z plates and 85 euta, 8 vo., pp. 271. Price, $1 00 ; postage |0 12. 

H. Report of Progress in the Clearfield and Jefferson District 
OF THE Bituminous Coal Fields of Western Pennsylvania— 1874. By 
Franklin Piatt. 8vo., pp. 296, illustrated by 139 cutSj 8 maps, and 2 sections. 
Price in paper, $1 50 ; postage, |0 13. Price in cloth, |1 75 ; postage, |0 15. 

HH. Report of Progress in the Cambria and Somerset District 
OF THE Bituminous Coal Fields of Western Pennsylvania— 1875. By F. 
and W. G. Piatt. Pp. 194, illustrated with 84 wood-cuts and 4 maps and sec- 
tions. Part I. Cambria. Price, %\ 00 ; postage, |0 12. 

HHH. Report of Progress in the Cambria and Somerset District 
OF THE Bituminous Coal Fields of Western Pennsylvania— 1876. By F. 
and W. G. Piatt. Pp. 348, illustrated by 110 wood-cuts and 6 maps and sec- 
tions. Part II. Somerset. Price, $0 85 ; postage, |0 18. 

HHHH. Report of Progress in Indiana County— 1877. By W. G. 
Piatt. Pp. 316. With a colored map of the county. Price, |0 80 ; postage, 
10 14. 

I. Report of Progress in the Venango County District— 1874. By 
John F. Carll. With observations on the Geology around Warren, by F. A. 
Randall ; and Notes on the Comparative Geology of North-eastern Ohio and 
Northwestern Pennsylvania, and Western New York, by J. P. Lesley. 8 vo., 
pp. 127, with 2 maps, a long section, and 7 cuts in the text. Price in paper, 
10 60; postage, |0 05. Price in cloth, |0 85 ; postage, $0 08. 

II. Report of Progress, Oil Well Records, and Levels— 1876-7. 
By John F. Carll. Pp. 898. Published in advance of Report of Progress, III. 
Price, ?0 60; postage, fO 18. 

J. Special Report on the Petroleum of Pennsylvania— 1874, its 
Production, Transportation, Manufacture, and Statistics. By Henry E. Wrig- 
ley. To which are added a Map and Profile of a line of levels through Butler, 
Armstrong, and Clarion Counties, by D. Jones Lucas : and also a Map and 
Profile of a line of levels along Slippery Rock Creek, by J. P. Lesley. 8 vo., 
pp. 122 ; 5 maps and sections, a plate and 5 cuts. Price in paper, |0 75 : post- 
age, $0 06. Price in cloth, $1 00 ; postage, 10 08. 

K. Report on Greene and Washington Counties— 1876, Bituminous 
Coal Fields. By J. J. Stevenson, 8 vo., pp. 420, illustrated by 3 sections and 2 
oounty maps, showing the depth of the Pittsburg and Waynesburg coal bed, 
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beneath the Buifaoe at numerous points. Prioe in paper, fO 65 ; postage, fO 16. 
Price in oioth, |0 90 ; postage, |0 18. 

KK. Report op Progrbss in thb Fatbttb and WssTMOREiiAND Dis- 
trict OF THE Bituminous Coal Fields of Western Pennsylvania — 
1876. By J. J. Stevenson ; pp. 4S7, iliustrated by 50 wood-^mts and 3 oounty 
maps^ colored. Part 1. Eastern Allegheny County, and Fayette and West- 
moreland Counties, west from Chestnut Ridge. Price, |1 40 ; postage, |0 20. 

KKK. Report of Progress in the Fayette and Westmoreland 
District of the Bituminous Coal Fields of Western Pennsylvania— 1877. 
By J. J. Stevenson. Pp. 881. Part II. The Li€K>nier Valley. Illustrated 
with 107 wood-^nttSj 2platea, and 2 oounty map«, colored. Price, |1 40 ; post- 
age, $0 16. 

L, 1875— Special Report on the Coke Manufacture of the Youoh- 
looHENY River Valley in Fayette and Westmoreland Counties, 
with Geological Notes of the Coal and Iron Ore Beds, fh)m Surveys, by Charles 
A. Young; by Franklin Piatt. To which are appended: I. A Report on 
Methods of Coking, by John Fulton. II, A Report on the use of Natural Gas 
in the Iron ManuDocture, by John B. Pearse, Franklin Piatt, and Professor 
Sadtler. Pp. 252. Price, |1 00 ; postage, |0 12. 

M. Report of Progress in the Laroratory of the Survey at 
Harrisrurg — 1874-5, by Andrew S. McCreath. 8 vo., pp. 105. Price in pa- 
per, 10 50: postage, |0 05. Price in cloth, |0 75 ; postage, |0 08. 

MM. Second Report of Progress in the Laroratory of the Sur- 
vey at Harrisburg, by Andrew S. McCreath— 1876-8, including I. Classifica- 
tion of Coals, by Persifor Frazer, Jr. n. Firebrick Tests, by Franklin Piatt. 
III. Notes on Doiomitio Limestones, by J. P. Lesley. IV. Utilization of An- 
thracite Slack, by Franklin Piatt. V. Determination of Carbon in Iron or 
Steel, by A. S. McCreath. With 8 indexes, plate, and 4 page plates. Pp. 438. 
Price in cloth, |0 65 ; postage, |0 18. 

N. Report of Progress — 1875-6-7. Two hundred Tables of Elevation 
above tide level of the Railroad Stations, Summits and Tunnels ; Canal Locks 
and Dams, River Riffles, &o., in and around Pennsylvania ; with map ; pp. 279. 
By Charles Allen. Price, fO 70 ; postage, fO 15. 

O. Catalogue of the Geological Musuem— 1874-5-6-7. By Charles E. 
Hall. Part I. Collection of Rock Specimens. Nos. 1 to 4,264. Pp.217. Price, 
10 40: postage, |0 10. 

P. 1879— Atlas of the Coal Flora of Pennsylvania and of the 
Carroniferous Formation throughout the United States. 87 plates 
with explanations. By Leo Lesquereux. Price, $3 35; postage, fO 22. 

Q. Report of Progress in the Beaver River District of the Bitu- 
minous Coal Fields of Western Pennsylvania. By I. C. White; pp. 
337, illustrated with 3 Oeological maps of parts of Beaver, Butler, and Alle- 
gheny Counties, and 21 plates of vertical sections — 1875. Price, $1 40; post- 
age, $0 20. 

QQ. Report of Progress in 1877. The (J^eology of Lawrence County, 
to which is appended a Special Report on the Correlation of the Coal 
Measures in Western Pennsylvania and Eastern Ohio. 8 vo., pp. 336, with 
a colored C^eological Map of the county, and 134 vertioal sections. By I. C. 
White. Price, |0 70: postage, $0 15. 

V. Report of Progress— 1878. Part I. The Northern Townships of But- 
ler oounty. Part II. A spedal survey made in 1875, along the Beaver and 
Slienango rivers, in Beaver, Lawrence and Mercer Counties. 8 vo., pp. 248, 
with 4 mapSy 1 profile section and 154 vertical sections. By H. Martyn 
Chance. Price, fO 70 ; postage, fO 15. 
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other Reports of the Survey are in the hands of the printer, and will soon 
be published. 

The sale of copies is oonducted aooording to Section 10 of the Act, which 
reads as follows : 

' ♦ ♦ ♦ «« Copies of the Reports, with all maps and supplements, 
shall be donated to all public libraries, universities, and colleges in the State, 
and shall be furnished at cost of publication to all other applicants for 
them," 

Mr. F. W. FoRMAN is authorized to conduct the sale of reports; and letters 
and orders concerning sales should be addressed to him, at 228 Market street, 
Harrlsburg. Address general communications to Wm. A. Imoham, Secretary. 

By order of the Board, 

WM. A. INGHAM, 
Secretary of Board. 
Rooms of Commission and Museum : Address of Secretary : 

SgS Market Street^ Harrisburg, 2£S Market Street, Harrisburg, 
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